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WB5RVZ.Org - Softrock Lite II Builder Notes 
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Softrock Lite Il Softrock Lite II: 
Power Supply 
Band: 


Introduction 


General Info About the Stage 


In this first (and following) stages, the builder should remember that one 
of the most common causes of errors is soldering. It pays to review 
materials on soldering, get help from Elmers, or whatever you can do to 
make your solder joints as clean and properly conductive as possible! 


The second most common cause of errors is installation of the WRONG 
component and/or installing the component in the wrong ORIENTATION. 
The old rule of "measure twice, cut once" clearly applies to this project. 
Be especially careful and beware that it is very easy to install the wrong 
resistor depending entirely in color codes. While color codes are helpful 
in initially sorting resistors out, it is imperative that you validate that you 
have the correct resistor by double checking with your ohmmeter. While 
the ohmmeter reading will never be the exact value, for most of the 
resistors in this kit, the ohmmeter will get you to within 1% (a very few 
some are within 5%) of the stated value 
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The remaining one-tenth of one percent of the causes of errors is the 
defective component - most suspect the component immediately; the 
intelligent rarely look first at possible component failure. 


Theory of Operation 
This stage provides the +5 volt power rail for the radio. The 
incoming voltage (from 9 - 12 Vdc) is regulated by U1 toa 


nominal 5 Vdc (4.5 - 5.1 Vdc range). D1 serves to protect 
the circuit from accidentally reversed polarity. 
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Stage Schematic 


Ul 


D1 1N4003 


1 LM78L85 
In Out 


See 


beevUG VIRPUT 


Go to Top of Page 


Board Layouts 


Board Top 
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Board Bottom 


Power Supply Bill of Materials 
(20m band option) 


Check | Type Category | Component | Count | Marking | Image 
| | (smt) 
O Capacitor | SMT 1206 | 1 Bigcke uete= 
| | | stripe 
ES eae re 
~* 
Oo Capacitor | Ceramic | | 2 475 a 
er ae pai. Aon Saxe 
O Diode | Axial | | 1 '1N4003 | = 
| & oe Lae | L b ere aera 
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Installing and using HDSDR 


HDSDR is a derivative of Alberto's Winrad, parts of these notes apply to this and any 
other derivatives. 
HDSDR is still being developed, new features added. We are promised a version 3 at 
some time. 
My experience covers SDRs using the Si570 like the Softrock. 
HDSDR may be used with the Funcube and RTL dongles. 
Look here for help with other radios. http://www.hdsdr.de/hardware. htm! 


Softrock:- you need CFGSR and the USB driver but may well already have them. Driver 
hitp//www.peufho nus R-V9-Sis 7U/sinstall Read carefully. CFGSR Current version 2.6 which 
you download from htip://home.ict.nl/~fredkrom/pe0{ko/CFGSR/ with automatic installer and 
new guide on that web page. (Click on "msi" ....download the correct msi file...) Note instructions _ 
on that page. 
My screenshots show an earlier version but the tabs shown are almost identical. 


Download HDSDR from here !:tip://www.hdsdr.de/index. hind 
While you are there read the other pages, note the link to Alberto's original help and You Tube. 


Execute the installation. 

Later versions of Windows have security features that make altering the contents of "Program 
Files" difficult. A way round this might be to change the default and install HDSDR somewhere 
different "C\HDSDR" perhaps. 

Note the folder where it installs, you will need to find it in order to place a DLL file in there. 


The paragraph below is to install Softrock type SDRs, look here fitp://hdsdr.de/hardware.himi for 
DLLs and instructions for use with many other radios, SDR and conventional . 


Softrocks and others using the USB ATTiny controller. 

Winrad and its derivatives need ExtlO_Si570.DLL to be placed in the program 
folder. There is a shortcut to it in the CFGSR Start Menu folder. COPY it to the 
Program folder. (Drag with RIGHT mouse button) Or navigate to the program file, 
eg C:\Program Files\CFGSR\ExtIO_Si570 


Note the links in the HDSDR Start Menu. Keyboard Shortcuts may be useful. Direct 
frequency entry, shifting up and down bands in defined steps. Many other features. 


When starting you probably will NOT get this. 
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‘stalling and using HDSDR - g4zfqradio z, 7: https://sites.google.com/site/g4zfqradio/installing-and-using-hdsdr } 


* 


in 


But if you do select the DLL and "Open" 


Winrad has a fairly basic interface, when first started it will fill the screen, some versions can be 
made to start in a window. Current versions of HDSDR open in a window. This window may be 
resized. 


In the set up you must select the Input Source as 'SoftRock V9.0 Si570'. 
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MME drivers will work with all cards. 
If you have ASIO it may be used only for receive. 
For use with transmit a second soundcard (or VAC) is required MME drivers only. Some raise 
concerns about this, ASIO drivers are better but perhaps the actual advantage is small. 
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Sound Card selection — 
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OK Cancel 


You probably will not have so many sound systems, here | have selected 3 different ones. For 
transmit two are required, one may be VAC for data modes. 
You may need to set your soundcard mixer to set the correct input, keep the RX input as low as 
possible so the HDSDR noise level rises only slightly. Disable all special effects. 


| | 176400 


SiNs 
16000 
32000 


Only select a sample rate your card is able to use. 48000 is a good start, all will be able to use this. 


Press keyboard "H" or click "ExtlO 
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The green dot should be present, bottom left. and the connected information Note the Manufacturer 
and other fields do not always show any entries. 


fae 
tae) 


if the USB is not connected got to the USB tab, check it is present, select it and "Open" 
If there is nothing here you will have to diagnose the problem. 
https://sites.google.comisite/g4zfqradio/attiny_usb 


Make sure that the Options - Swap | and Q Channel for RX is set correctly. It normally needs to be 
ticked but ensure that SSB signals are on the correct sideband and that tuning is correct, that 
higher frequencies ARE actually to the right. 

Note if you have not set "Options - Channel Skew Calibration" (Image rejection) you will see images 
on strong signals. Do not be confused. 
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5RVZ - Local Oscillator and Control hupiwww.wbsrvzrglensembe. 03K 


architecture CPU/memory (32 bit or 64 bit). | 
The following links are provided and, as of 1/22/2012, are current. Links | 


highlighted in am Aqua-colored backsround apply only to those Softrock kits that use 
the SI570 programmable oscillator: | 


Download 


Software Role/Purpose Function Link Notes 
| | | (latest version 
| Configure/Control | | | Ha ee 
Se aaaas a ae 0 
ee = : 
: 


| for the VNWA, 
| The installer 

| 
| 
) 
i 


will first install 
| the certificate 
| that makes it a 
“signed” driver, 
and then 
install the 
driver itself 
(Windows XP 
thru Windows 
8, 32 & 64 

| bits). After 

| installation, 

| the Ensemble 


| | 
ee ees 
| | made together 
| | | with Tom Baier 
| | | (DG8SAQ) that 
| | | is also using it 


New installer for 


| 

| 

| 

| "signed" PEOFKO- | 
USB-Driver from | 
| Fred, PEOFKO. | 
| 

| 

) 


Driver 


| 
| 


USB cable can 
| be plugged 
| into the PC. 
| Installed driver 


AS NI26.00 0 
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WBSRVZ - Local Oscillator and Control 


HDSDR (V2.51) 


(32/64 bit 
Windows 7, 
Vista, XP) 


PowerSDR-V2.4 


For 
Homemade 
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SDR # ("SDR 
Sharp") for RX 


Simple SDR 
(RX/TX) Program 
(see note below) 


download 


Elegant SDR 
(RXTX) Program 
(based upon 
original Winrad) 


Latest Version of 
FlexRadio’s 
PowerSDR 
tailored for |/Q 
Soundcard-based 
SDRs 


Download 


download 


download 


Very good and 
simple 
program (RX 
only; TX tbd) 
from Youssef 
Touil. Alan, 
G4ZFQ, has a 
nice article on 
setting up 
SDR# for an 
Ensemble RX 
I. 
SSB RX, CW 
and PSK-31 
RXTX. Great 
little 
Windows-based 
program (but 
it has its issues 
with more 
modern 
versions of 
Windows - 
soundcards). 
CW is very 
basic and only 
properly 
useable on the 
older 6.3 
Softrocks. For 
installation 
and setup info, 
see: these 
pages from 

lan, G4FZQ. 
Has Si570 
Control 
Capability ( 
Please see 
Christos: 


message 2583 
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ASRVE = Local Oscillator and Control 


SDR 
Transceivers 


(Windows XP) 


PowerSDR-IQ 
V1.12.20 


(Windows 7, 
Vista) 


PowerSDR-iQ 
Vid 923 5 


Version of 
FlexRadio's 
PowerSDR 
tailored for 1/Q 
Soundcard-based 
SDRs 


Version of 
FlexRadio’s 
PowerSDR 
tailored for 1/Q 
Soundcard-based 
SDRs 


RXTX 


RXTX 


Liste ev ree ree exh fenre avalancamhlia rv u/N7 anamr 


http://www.wbSrvz.org/ensemble_rx_ii/03_lo , 


download 


download 


on the 
PowerSDR-IQ 
Yahoo 
Reflector). 
This is good for 
all Windows 
platforms and 
handles RX and 
TX in all 
modes. All 
required 
software is 
furnished 
(although must 
download the 
basic FLex 
PowerSDR V2.4 
from the Flex 
site). 

This is the 
most 
comprehensive 
of all the 
packages. 
However, 
commensurate 
with its power 
comes a steep 
learning curve. 
Has Si570 
Control 
Capability. 
Based upon 
recent 
experience, 
the PowerSdr 
v2.4 above is 
recommended 
in lieu of this 
version. 
Based upon 
recent 
experience, 
the PowerSdr 
v2.4 above is 
recommended 
in lieu of this 
version. | 
Has $1570 
Control 
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| 
| 


Capability 
(Please see 
Christos’ 


| 
| 


message 43204 


on the Yahoo 
‘ Reflector 
Note on installing PEO-FKO's USB Drivers: Fred's website has an excellent 
step-by-step guide to instaling the USB driver. However, see the All-In-One installer 
(it renders the instructions unnecessary) 


Install Driver 


To be extra safe, it is highly recommended that you install the 
drivers with no other USB devices connected directly to your PC 
during the install. If your mouse and/or keyboard are USB, 
reconnect them through a USB hub. This seems to help avoid the 
dreaded "Unknown Device" Problem. 


The correct procedure is to download the driver and put it in a suitable folder, then 
plug in the USB lead, Windows should detect new hardware has been found and you 
need to manually point it to the folder containing the drive. It should then install 
correctly. Certainly does on Win2000 and XP. On Vista or Windows 7, there used to 
be some issues with driver signing. There have been messages on the forum 
describing methods of working around these issues. One such solution is addressed 
in the author's MOBO4.3 builders notes. 


LibUSB - "Unknown Device" Error 


Others have experienced the dreaded "Unknown Device" problem upon plugging in 
the USB cable after having installed the LibUsb driver. This “unknown device" 
problem (and a remedy for those who are using Logitech cordless mouse and/or 
various wireless internet connection adaptors) are discussed in message #45071 and 
Message #47755 on the Yahoo Softrock40 Group 


Another valueable resource for troubleshooting the “unknown device” error is Alan's 
webpage Installing the AT Tiny45/85_USB Controller 


Install/Run CFGSR ("“ConFiGureSoftRock") 


Once the driver is installed, if you run ‘'CFGSR’ that will either automatically ‘open’ 
the firmware, or if not, you need to go to the ‘USB’ tab and select it from the list 
displayed in the bottom box. Which way depends on if you have 'CFGSR' set up to 
auto connect on program start or not. 


Following configuration with CFGSR, it is adviseable to use one of 


‘8 of 30 2/18/13 3:19 PM 


EON SAMBA BIO. SVICAW. WENA ae ies Vd ‘al calle is 


Pighe viiiteged | 

ts rf Wy 

ae 992 926919) 

tap AN — 

ya ‘oder. 

Wy a bOSEb SpG229M tm . 
Vey Tra OF Laas on asl eae ‘ 

here! h 


hes ing : reer xo NB ae otiadow ebart navn B2U 2 2ON9-039 priliedent roa 
“rank oiissent anO-nl-HA orld 992¢ govewoH Jovi, £2) ox? ghilstant.oy sbiuy gose-vd- Sr | 


i (Yieaessanmy ss ites ed 
ey a > ‘ Byori 
uy, erlt JIsteni voy tert bebnemmosa1 selgic! ai 3 etme sxe ad at oi 
Y ¥ Wag } | 
B45 D4 woy of YJ3297"b bessannoo zeniveb G2 vw: oon ltiw 2iavinb -o 
f Fi 42U 21s bisodyed io\brs s2uom qwoy Ti Mader ert enw. | 
i m . 9 bieve qled oj ameee eT dud G2U 6 davowt maa tpanwess) _— 
las aide? “aoived nwananal" behest: im se 


my nerit asblot sldesive 6 ni ttJuq bre revinh ot} beolmwob ot ai a whas01g tosries sdT 
Catia voy bre bruol need 2a arewhied wae JootSeb bluarie ewobniw bse &2U oi at guiq 
* listeni nod? biuorie 31 .evitb oct3 gnitatggaod tebin? sri? of Zt Jatog yisungm oF been - 


eS of boau aio? .V zwobniW 1 adeiV a0 SX bre GOOsAW no es0b yinisi1ed ysene: | 
RAS rio? ett no esgazzem nood aver s1oAT .eningie vavinb ihw 2eueel amo od - 
aoe bezeatbbs ef noiiulog foue onQ .2aueel s2on3 bros articye io sboriom gnidhiozed 
i .2920f1 Hebiiud § O80 eoritus. oe nm 
— if) Tt ond “enived parcial - 82d. Bk 
. 2 te: . An 49 ie / ; Tes MD ig . 
a aL. G < 1 


"e Ye! ni onigeuiq noqu metdorg ‘goivedl nwornnly” F peat nt isipinail ‘eink 219180 a e 


Ary “saiveb nwominu" aidT xevib deUdll ont belisierit gaived redte elde> €2U ort « 
ae 1o\bns sauam zesibios foatige.. ucigu 91s odw.seond. 30! yberns s bns) meidowq 
ana brs [TOe>% oge2eamn nt begavozib o1% (z10Igsbs. , Jomednt zesloriw 2udiey F 
a | quoi ObADo" Haz oorisY srit me CeNThA g epszeaM q 


ay co 2'nslA a 1ONs "griveb aworvinu” oii gaioonesiduon 0! goMo2st eitneulen roritona | 


Ae wi PETERS rit peta 28am ms. Be iedzel SLADE 4 
AMP 

ve 44 4 

ge Ftozs 028) HEOAD musint- 

Ay Vy WY he 

sat ‘n9qo' dioshiaiiasiie tert tail WP Uy re au 3 at a et a an 


ah i, | < j pi 7 roe <foeniee pes 
a ot qu a pd ove ou ab —_ J madjod + igi 


ee a pal 
By) Yoana 9 at 1 7D 


Se eS anoambleles 1/07 onaml mee 


Snsemble RX II Builders' Notes http://www.wbSrvz.com/sdr/ensemble_rx_ii/03_lo.htm | 


Lina The following links are provided and, as of 7/8/2010, are current: 
BUILD 


Software Role/Purpose posed Notes 


Link 


onfigure/Control 
FGSR Ensemble download (latest version is 2.3) 
microcontroller 
| dii for Softrock 
RDLL ontrollers (resides in Shedd Pole IRS 
install file) 
Zip file with 32 and 
USB driver(s download 4 bit drivers (latest 
ersion is 1.2.0.1) . 


same folder as CFGSR) 


download Has Si570 Control 
oe apability 


as $i570 Control 


ee ae 4, ersion of FlexRadio's apability (Please 
PowerSDR tailored for l/Qidownload |see Christos’ 
PowerSDR-IQ 
1.19.3.15 oundcard-based SDRs message 43204 on 


he Yahoo Reflector) 

Note: Rocky latest version is 3.6. Operates fine on Windows XP; in later Windows versions, 
Rocky will operate, but only recognizes USB soundcards. Has RXTX for CW and PSK31; RX 
only for SSB. ' 


“Note on installing PEO-FKO's USB Drivers: Fred's website has an excellent step-by-step quide 
to instalin 


install Driver 

The correct procedure is to download the driver and put it in a suitable folder, then plug in the 
USB lead, Windows should detect new hardware has been found and you need to manually 
point it to the folder containing the drive. It should then install correctly. Certainly does on 
Win2000 and XP. On Vista or Windows 7, there used to be some issues with driver signing. 
There have been messages on the forum describing methods of working around these issues. 
One such solution is addressed in the author's MOBO4.3 builders notes. 


LibUSB - "Unknown Device" Error 
Others have experienced the dreaded "Unknown Device" problem upon plugging in the USB 


cable after having installed the LibUsb driver. This "unknown device" problem (and a remedy 
for those who are using Logitech cordless mouse and/or various wireless internet connection 
adaptors) are discussed in message #45071 and Message #47755 on the Yahoo Softrock40 
Group 


Install/Run CFGSR ("ConFiGureSoftRock") 
Once the driver is installed, if you run ‘CFGSR' that will either automatically ‘open’ the firmware, 


or if not, you need to go to the 'USB' tab and select it from the list displayed in the bottom box. 
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/Ensemble RX II Builders' Notes 


= ae k= 


Lia Which way depends on if you have 'CFGSR' set up to auto connect on program start or not. 
BUILD 


For further discussions of the software side of SDR and soundcard issues, s¢e Alan G4ZFQ's 


Test Locai Oscillator 
You can use 'CFGSR' to exercise the Si570 using the ‘Tune’ tab that makes it into a 'VFO'. Just a 
case of setting the frequency, and the Si570 should output a signal at 4 times the frequency 
displayed on the main display on the screen. The ‘Test’ tab can also be used to look at all the 


| ai various Si570 registers etc, but probably unnecessary as if you can hear or measure the Si570 


output frequency, you know it is working. 


hina Configure Si570 for LF Option 
BUILD 


For the LF version, it will be essential to change the firmware configuration to successfully 
operate that version. Tthe default values are only suitable for the 'normal' HF version. 


Changes needed are (using CFGSR.exe): 


e $i570 tab 
set the minimum device frequency to 3MHz (default 6MHz). Although the Si570 will not 
run below 3.5MHz, the box only accepts integer values 


e LOtab 
need to change the ‘LO: Total’ multiply for bands 0 - 3 from the default x4 to x16 
e ABPF tab 


need to change the filter cross over points to 0.4, 0.8 and 1.6MHz 


(TX to Bob G8VOI for the instructions on how to configure the Ensemble RX Ii Local Oscilklator 
for LF operation.) 


GneSer photos S were of an POTS; Roatdesion It has changed since the author built the kit t upon which these notes 
are based. The board layout graphics are, however, current.) 


Top of the Board 
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_»-Go.to Top of Page 


Test Steps (if any) 


Step | Test Point | UOM | Nominal | Author's Builder's | 


| 4 


Pin 1 i V dc 

Pin 3 (50% of 5V rail V dc 

4 [Pin tgna)_——_|Wae {0 __{0 
rs. _*Y Pin 5 (50% of 5V rail) | Vide _| 2.5 2.43 
Gee Peel pi 6 GULF Via vGC (250 24 a | 
V de 


Pin 8 (5V rail 


Le Operational Amplifiers - Functional 
Test 


iwewe = 


For this test, you will need to obtain a 40k resistor from vour iunk box or other source for this test. It is not 
furnished with the kit 


In this test, you will test, the DC gain of each of the 9p. ays by ewe Sere ts 
Fo 
"> 


Prrcrdgeas tate RL Loa OM L208 Mth, Oe OS OE Cte, 

ground. Introducing the "bridging" resistor Rp will result in a test current equal to 2.5 / Rt, 
which will be balanced by the current fed back from each op-amp's output through each 
feedback resistor, Rr (i-e., R33 or R32). Each op-amp output will increase in voltage by 2.5 
* Re/ Rn from the nominal DC level of 2.5 volts. 


Test the First OpAmp 
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+. rower up the circuit and measure the voltage at pin 1 of the op-amp (hairpin of R33). It should be ~2.5 
Vdc 


2. Power off and use clip leads to connect Rh between the hairpin of R31 and circuit ground. This 
provides an input resistance(Rj) of 10 kQ, to tne op-amp. 


3. Power up and measure the output voltage (WRT regular ground) at the hairpin of the feedback resistor 
R33. You should get ~3.75 Vdc at R33 hairpin. 
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Test the Second OpAmp 
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1. Power up the circuit and measure the voltage at pin 1 of the op-amp (hairpin of R32). It should be ~2.. 
Vdc 

2. Power off and use clip leads to connect Rh between the hairpin of R30 and circuit ground. This 
provides an input resistance(Rj) 10 kO, to the op-amp. 

3. Power up and measure the output voltage (WRT regular ground) at the hairpin of the feedback resistor 
R32. You should get: ~3.75 Vdc at R32 hairpin. 

4. Remove Rp and the output voltage at R32 should go back to ~2.5 Vdc. 


The diagram above show the test points. The yellow dots show the Rp connection points for each "side" of 
the opamps. The dots marked "A" and "B" show the measurement points for the output voltages for Each 
"side” of the OpAmps. 


An Excel spreadsheet with a calculator for this test is available for you to plug in your bridging resistor ohms 
(Rt) and your pin 4 or pin 7 normal voltages (Epias) and predict the expected voltage when bridged (Eout). 


lf your results are not as nominally expected, double check the values of R32 and R33 (both 4.99k, NOT 
49.9). See this message thread on the Yahoo Softrock40 reflector. 


Go to Top of Page 
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Ste Test Point UOM | Nominal | Author's | Builder's 
"A" (hairpin lead of R33 
"A” (hairpin lead of R33 
bridged 
"B" (hairpin lead of R32 


NOT bridged 
"B” (hairpin lead of R32 
bridged 
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Operational Amplifiers - RX Test 


Prepare an SDR program for RX (author recommends Rocky for the Windows XP crowd; WinrachD for other 
Windows 0S). This usually involves downloading and installing the program; selecting the desired soundcard 
for the (STEREO) input of the | and Q signals from the board; and connecting the board to the soundcare 


with a stereo cable with 1/8" stereo plugs on either enc. 


Once the SDR program is ready, connect the USB cable from your PC to the board, connect the 12V power to 
the board, and connect a 50 ohm antenna to J4. 


Connect the "Line-In" jack on the pc board to the "Line-In" input jack on the pc or sound card, using a length 
of male-to-male stereo audio cable, with 18/” stereo plugs 


Start the SDR program and adjust the LO frequency to the desired center frequency. You should see signals 
in the displayed spectrum. If there is a contest going on at test time, you will be even more impressed with 
the RX.! 


Note: for either SDR program to work with the Ensemble RX, you MUST have installed the driver (libusb) for 
the Microcontroller’s USB functionality. For WinradHD, you will also need to have downloaded and saved in 
the same directory as WinradHD, the ~~ : 


\f you are seeing perfect mirror inages of the signals either side of the center frequency, you should review 
the information in the ~~ >=: page. 


rn if you instalied the I/O iumpers as suggested, you will need (in Rocky and/or Winrad) to 


po 


Note that there is an optional grounding via for the return side of the antenna connection. You do NOT want 
to connect this to the SDR ground per the advice in the webpage referenced below:). 


Ground Loops and Humps 


If you experience a large "hump" at the center frequency or several spurii on the spectrum, you may be the 
victim of ground loops. 


Atan G4ZFQ has an excellent article on the effects of ground loops on the SDR and how to minimize/avoid 


them. (OK, Alan, so it’s "minimise’ mise"!) 


Another great resource from Alan is his page on "SDR with SoundCard Basic Faults” (which graphically shows 


what poor grounding can do in a sound-card- based SDR application). 


, G0.t0 Top of Page 
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Operational Amplifiers - Pin Voltage 
Tests 


As usual, if you are having any problems with this stage, be sure to measure the pin voltages two ways: 
first, measure on ch pin at Wray, eon. (on nate IC). Then tke del ae ie ee at the pin pad (on the ke) 


tale Dele in Shatlaprece — 


lf you are measuring zero volts where expected frat is 2.5V, check the voltage at R28 hairpin again (this 
was checked in the Auto Bandpass Filter stage and should have been ~2.5 Vdc in that check. If it is now 
zero, check for shorts. Also check for the correct values in R32 and R33. If these were accidentally 
installed as 49.9 ohms vs 4.99K ohms, the voltage at R28 hairpin could approximate zero . 
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sim, well, it seems flaky, but try this sort of thing. 

Start uo HDSDR. Set LO to 15 MHz. Tune in WWV as best you 
can using AM. 

Press the highlighted ExtlO button. It should give a window that 
looks exactly like CFGSR. If it says that it can't access the USB, 
close the window with the X in the right corner, and press ExilO 
again. If all is well, select the Calibrate tab on the menu. Set 
"Real" to 15. Set "Tuned" to the frequency you are tuned to, 
perhaps 14.999954. Press the Calibrate button. Press the Close 
button, and go back to the HDSDR window. Now tune WWV 
again; it should be close to the 15MHz mark. 


lf that has all gone well, tune WWV again. Set to CW mode and 
look at the filter window in the lower right. With the slider to the left 
of Zoom expand the display. Hopefully you see a major peak and 
two side peaks when WWV is not transmitting voice. Put the 
mouse in the filter display. A green line should appear. Put it on 
the center frequency peak. The peak should move to 700 on the 
frequency scale. Now look at your tuned frequency and repeat the 
calibration step in the CFGSR-like window. 


Good luck. | did these things over and over, but believe | am 
calibrated to a cycle or two. 
Don 
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Auto Band Pass Filters - Voltage 
Divider Tests 


With Power and USB connected, test the output of the three voltage dividers in this stage. Each should 
yield approximately one-half the voltage on the 5V rail. 


Trouble-Shooting the Voltage Dividers 


If either of the two voltage dividers does not yield the expected value, check to be certain that the 
resistors are all 2.2K (red-red-red-gld ). You may also want to use the Utility Voltage Divider Calculator 

to plug in your actually measured voltage and calculate the resistor values that would cause your 

unexpected result. 


Trouble Shooting R15/R16 
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introduction | 


Theory of Operation 
The local oscillator (U4) is a programmable oscillator, whose programmatic parameters are set by the 
USB interface, U2. 


The user, operating special SDR software on the PC, selects a desired center frequency. The PC 
issues commands, via a USB port, to U2 (the USB control chip from the preceding stage. These 
commands will result in U4's producing a frequency that is exactly 4 times the desired center 
frequency selected in the SDR program. 


U2 responds to commands from the PC, translating them into commands in the I2C protocol to control 
the programmable oscillator U4. (If the 12C commands are not received by U4, it would default to an 
output frequency of 56.320 mHz.) 


The IC U5 is needed if the version of U4 is the "LVDS" version. If U4 is a CMOS version, U5 (and R8) 
are not required and, instead, a jumper wire is installed to bypass them. 


This LO stage must produce an output rf signal (available at J1 pin 4) that is four times the desired 
center frequency for the radio. This is then fed to the dividers/phasors section to produce the two 
center-frequency signals that are in quadrature and % the LO frequency. 


Schematic 
This is a subset of the _ Note: red dot indicates resistor testpoints (hairpin, top, or 
left-hand lead) 
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http://www.wbStvz.com/sdr/RX_V9_0/03_lo.htm ) 


Occasionally, Tony is required by logistical issues beyond his concern to ship the Si570 chip in a 
separate, later shipment. This is due to lead time considerations on his bulk orders from SiLabs, 
making it impossible to ship the complete kit in one shipment. 
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e Install U5 - only for LVDS version of Si570 (bottom) 
° Install U4 (bottom) 


e Install 3 SMT capacitors (bottom) 
e Install resistor (top, if LVDS) 


e Install main bus jack, J1 
e Install ceramic cap C19 


e Install CMOS jumper wire (if Si570 is CMOS versio) 


Rie 


i 


> Install U4 
/ BUILD 
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BUILD 


1 Install CMOS Jumper (only required of Si570 is CMOS version 
BUILD Designation — \Value|Color/Code (Orientation |Category |Notes 


short jumper wire | 


*- Install Main bus Jack J1 
([nVIED — Note: J1 through J3 all n 


rientation |Category [Notes 


Completed Stage | 


Topside 


Botibinside 
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faa S08 Cece ed ak yy ol Poe 
Current Limited Power Test 


e Connect a 1k ohm resistor in series with the power line and apply 12 V dc 
power 


e the current should be relatively low (around 10 mA or less). Author's results = 
8.1 mA 


e Measure the voltage WRT ground at the +5 V testpoint at J2. 


e Avoltage of around 1-2 V dc indicates the power rail is not shorted. Author's 
results = 997 mV 


current Dr aw (DMM) 


e Current draw here is for the CMOS version of the Si570. Adjust these numbers 
up by about 14 - 20 mA for the LVDS version. 


e With the USB cable unplugged, power up the board, and measure the current 
draw. This should now go to around 70-80 mA. Author's results 75.4 mA 


_ StS4 Control/Configuration Test 
lasthelipreceding stage, you had downloaded and installed Fred PEOFKO's CFGR.exe and 
+ L.dil files. 


Power up your V9.0 board and plug in the USB cable to the PC and the V9.0 board. 


Run the CFGR.exe program, again, , and go to the USB 
tab. In the USB tab, verify that your PC is "seeing" the Microcontroller on the V9.0 board. 


Then, go to the "SI570" Tab and make sure the settings are as indicated in the graphic below: 
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ab in CFGR.exe 


Click on the "Reboot" button. This will reboot the firmware. A USB disconnect will happen, and 
with auto connect, it will connect again and the SI570 should startup at 28.2 MHZ. 


e fashion a small wireloop "antenna" to plug into Pin 4 of J1 


e connect a wire to your transceivers RX ANT jack and loop it through the 
"antenna" in pin 4 of J1 


e Tune the transceiver to receive at 28.200 MHz (4x 7.05 MHz) 


Now, try the same exercize but using 14.1MHz (for a center frequency of 3.525MHzZ). 
Just go to the "Tune" tab in CFGSR (The ‘Tune’ tab in CFGSR is in effect a stand alone 
VFO controller, so whatever frequency you set it to, the Si570 will generate an output at 
four times that. That is the easiest way to change the LO output frequency.) Then, 
measure the frequency of the SI570 LO. 


om 5 : ™! Tw Hh saad 
t tO O1 (Sc Varvedi 


alm rar Cc 
1s } Hn ed At p ut 2rred % elaia TE er) 
i : 


——1e5 The Local Oscillator ital “exsa a signal at the four times the center frequency 
selected by Rocky. 


Wn 


= ae! 
OODCQe COGz 


e Tune the USB oscillator settings to get a center frequency of 7.046 MHz 


e Apply power to the board 

e Test the output of (U8 in the LVDS version of the kit or U4 in the CMOS version) 
at pin 4 of J1: the frequency should be 28.184 MHz (4 times the desired center 
frequency of 7.046 MHz). 
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The AC pk-pk voltage should be aproximately or less than 3.3 V p-p. 


The waveform should approximate be a square wave. 


e If you get 56.32 MHz (or 14.08 times 4) with tuning set as above, or regardless 


of the frequency selected, this means: 
o U2 has been incorrectly installed or 
o pins 7 or 8 of U4 may have bad solder joints 


o The USB interface is not working to receive the control signals from 
the software 


o The software is not configured correctly to use the USB interface 


CH1:Frequency = 28.41MHz 
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Busses and Rails Introduction 

General 

This stage provides the infrastructure "backbone" needed to support the switches and band filter 
chains. 


( ) 


Busses and Rails Schematic | 


(Resistor testpoints (hairpin, top, or left-hand lead), as physicaily installed on the board, are marked in 
the schematic with red dots) 


Busses and Rails Bill of Materials 
Stage Bill of Materials 
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(resistor images and color codes courtesy of 's 
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Resistor Orientation Codes 
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install Connectors 


Pins: 
1=gnd; 
header, i2=+5 Vdc; 
Cae fine 3-pin =+12Vdc. 
rom V9.0 
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Busses and Rails Completed Stage 
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Install Bottomside SMT Caps 
Install Topside SMT Caps 


Instali Resistors 


install Connectors 


@ 02 


0.01 uF 


0.01 uF 


SMT 
1206 


SMT 
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Top of the Board 


Bottom of the Board 
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Visual Check 


Test Setup | 
Using very good lighting and magnification, carefully inspect the solder joints to identify bridges, cold 


joints, or poor contacts. 


Resistance Tests 


Test Setup 
The following tests help validate there is are good solder joints and no shorts on the 


power rail and should be passed before applying power to the HF-BPF board. If these 
tests are passed, you can be pretty sure the voltage tests will succeed. 


Test Measurements 
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P101-pin2toP100pin3 IK — loa, 2.21 \ 


~~ 


te ‘ ik 
R4h | 
8 airpin to P101 pin 2 re az a 
ee , k 
R 
7m 3 hairpin to mo pin 2 ane 
(' JP1 left-hand pin to P101 pin |k 
y 1 5 chen tad 4.63 


\ JP2 left-hand pin to P101 pin |k | UU 
VU 2 ohms | eS 
{ C5 right-hand end to P101 pinik 17 \. ay 
2 ohms . 
C1 top end to P101 pin 2 K bas 1.65 9% 
: ohms | 


VoltageTests 
Test Setup 

This test assumes you have a that has been completed 
through (at least) the power supply stage. This is required because you want to test the 
"fit" of P100 and P1071 to their corresponding jacks (J1 and J2) on the RX board and the 


RX board is a convenit=ent source of regulated 5 Vdc power. 


e Test the installation of P100 and P1071 for "fit" by plugging the HF-BPF board 
into J1 and J3 of the V9.0 RX board 


e Make sure JP1 and JP2 are un-jumpered. This should ensure that R3 abd R4 
cause Pins 1 of JP1 and JP2 to be pulled up to the 5 volt rail. 


e Apply power (9-12 Vdc) to the V9.0 RX board 


e Measure the voltages with respect to ground according to the table below (you 
can use either of the right-hand pins on JP1 or JP2 as a convenient ground 
connection) 


Test Measurements 


fed DI d. TVS  AAUTNOFS (FOU 
P101-Pin2 de 5 4.96 

Ri, hairpintead | Vdc 2.5 7 pias | 
R3,hairpintead Nde 6 29 | 
R4, hairpin lead (ste se 4.96 
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Ss BRevision 


Ensemble RX II (HF/LF) Home - 
Band: HF 


Announcement - Official Site 


This site is now the officially maintained site for the Ensemble RXTX kit. The 
previous documentation on www.wb5rvz.com is no longer being maintained. 
If you are curious, you can still pop over to the previous site to see the 
original documentation, but be advised that it is no longer being maintained 
there. 


Introduction 


General Info 


The Ensemble RX LF/HF kit and its 4.5: X 2" 


m_B2 se, board representing the culmination of a long 
: FiveDashinc. ie of Softrock SDR receivers from FiveDash, 
gat —= StartHere — c. (Tony Parks, KB9YIG). The line began with 


a Softrock 40 RX and went through several 
iterations of receivers. The most recent receiver was the All-band HF receiver 
with anautomatically switched bandpass filter. This current kit is a 
refinement on that kit and further streamlines the kitting process for Bo 
Parks, the designer and supplier. 
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This kit is for the HF band. You cah switch between the HF and LF band 
options via the "Band" tab in the menu at the top of this (and each) page. 


HF Option 


The Ensemble RX LF/HF kit provides coverage of HF ham bands from 
160-10m, in four different optional "super bands” (each with underlap and 
overlap within the parameters of the associated bandpass filter): 


1. Band 0: 160m - Continuous coverage from 1.8 to 4.0 MHz 

2. Band 1: 80m and 40m - Continuous coverage from 4.0 to 8.0 MHz 

3. Band 2: 30m, 20m, and 17m - Continuous coverage from 8.0 to 16 MHz 
4. Band 3: 15m, 12m, and 10m - Continuous coverage from 16 to 30 MHz 


The band coverage is via 4 switchable “bands” ("superbands"). Band switching 
is performed under program control, in conjunction with programmatic 
control of the receive frequency. This control is provided by an Atmel 
ATTiny85 micro-controller, acting as a USB device to control the Si570 
programmable oscillator and automatically switch to the appropriate band 
(0-3) as the frequency changes. 


As a welcome improvement over other models, this kit provides 
pcb-right-angle jacks for all external connections: Antenna, USB from the PC, 
I/Q output to the PC, and Power to the Board. Thus, once built, the kit can 
be placed in a suitable enclosure and handled thereafter as a "blackbox 
peripheral” to the PC. 


The design of the Ensemble RX is very similar to the receiver design of its 
sibling Ensemble RXTX. The major difference is the greater band coverage of 
the Ensemble RX kit (roughly 4 “superbands” on the RX vs. 1 “superband” on 
the RXTX). 


This kit is an excellent value for both the licensed amateur and the SWL who 
is comfortable with building electronics kits. The skill level and experience 
requirements are medium-level because of the small size of the components, 
the requirement to be able to solder SMT parts, and the requirement to wind 
and install inductors. Thousands of builders have proven this is not an 
insurmountable set of requirements. If you are new at this, you should try 
one of Tony's sub $20 monobander RX kits as a "starter/learner” kit. 


Several hams have provided interesting/informative galleries of photos as 
they have followed these build notes: 


e Ulf, KIULF 


Recommended Enclosure 
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Tom KM5KH offers a very nice enclosure for the Ensemble RX line. 


Theory of Operaton 


Basic Theory 


_For a very readable (if somewhat dated) presentation of the fundamentals of 


SDR receivers, see the presentation by Bob, G8VOl.. 


Block Diagram 
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Ensemble RX Block Diagrar 


_ USB Power iS 
_Supply | 


(USB MPU 
| (firmware) 


janie Micisn smash 
‘Power Supply} 


- Quadrature 
Clock 
Generator 


——— poesia ATER ASNDA prern te ne Snr mee marmentes 


SISAUP ASN Od 


Clk 0 Clk 1 
caccapaucay (Q) 


This receiver implements a quadrature sampling detector to produce low 
frequency | and Q signals for input to the stereo line in inputs of a PC sound 
card. The | and Q signals are the product of the quadrature sampling detector 
(QSD) stage, in which bandpass filtered “chunks” of RF are mixed with 
quadrature clock signals to produce the down-converted | and Q signals. 
These products (the | and Q pairs) are identical to each other in all respects 
except phase, where they are 90 degrees apart. 


The I/Q products of the QSD ("mixer"), when input to the appropriate SDR 
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_ the Quadrature Clock Generators, they will output two signals (I and Q 
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program through the PC’s STEREO line-in soundcard input, result in a 
spectrum display on the PC which will show signals arrayed around a "center 
frequency”. This “center frequency” is the frequency of the I/Q outputs from 
the Quadrature Clock Generators. The bandwidth of the signals either side of 
the center frequency will be approximately equal to the sampling rate of the 
PC's sound card. Thus, if the local oscillator is tuned to produce 28.4 MHz to 


clocks) at 7.1MHz (the "center frequency”). If the PC’s sound card has a 48 
kHz sampling rate, then the SDR program can translate the QSD's 1/Q outputs 
into a chunk of spectrum that is 24 kHz either side of the center frequency of 
7.1 MHz: i.e, 7.076 - 7.124 MHz. If the LF Option is built (by eliminating the 
HF Jumper and installing the second 74AC74 IC to allow for a divide-by-16), 
the center frequency resulting from a local oscillator frequency of 3.5 MHz 
(the lowest for the $i570) will be approximately 218 kHz. 


As the user tunes the receiver, varying the frequency of the local oscillator, 
the micro-controller tracks the frequency and switches the appropriate 
bandpass filter into the RF chain. The SDR program's display will update to 
show the new center frequency and adjust the scale to reflect the current 
+/- bandwidth around that center frequency. At all times, the operator can 
see all signals that are within this movable “window” (whose total width is 48, 
96, or 192 kHz, depending upon the sampling rate of the PC's soundcard). 


The receiver is controlled via a USB connection from the PC. This USB 
connection provides a "USB 5V" bus for the local oscillator and micro- 
controller. A separate 3.3 V voltage regulator on the 5 USB 5 volt bus provides 
power to the programmable oscillator, the $i570. 


The RX has an Atmel ATTiny85 micro-controller unit which, acting as a USB 
device, and on the “USB 5V" rail, controls the frequency output of the 
programmable local oscillator (Si570) and provides two switching signals 
which can be used to select one of four filter banks in the band pass filter 


The output of the local oscillator is at a frequency which is 4 times the 
desired center frequency of the receiver and is consumed in the Quadrature 
Clock Generators. 


The Quadrature Clock Generators divides the local oscillator frequency by 4 
(or, for the LF option, by 16) to produce two clock signals - QSE Clk 0 and QSE 
Clk 1 - which will be used to clock the QSD stage. These | and Q clock signals 
are identical in all respects but phase (they are in quadrature - 90 degrees 
phase separation). 


Rf at the antenna jack is filtered through the Bandpass Filter Stage, where 
one of four “chunks” of the HF (or LF) band is selected by the micro- 
controller, based upon the tuning of the programmable Local Oscillator. The 
filtered RF is passed as input to the QSD Stage. 
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The Quadrature Sampling Detector (QSD) Stage acts very similar to a mixer. It 
incorporates a high-speed switch that is clocked by the two QSD clock signals 
from the Quadrature Clock Generators and switches the incoming RF into a 
RC sampling network. The result is two outputs at low frequency and also in 
quadrature, which are the down-converted, baseband analogs of the 
incoming RF signals. 


The outputs of the QSD stage are then fed into a pair of high gain Operational 
Amplifiers to produce the | and Q baseband signals which will be input to the 
PC soundcard's stereo Line In. 


Schematic 


Below is the full schematic for the complete kit. In addition, subsets of this 
schematic will be presented in each build stage, focussing only on the 
functionality of that stage. Stage-level schematics will have labels indicating 
“connections” to the subschematics of other stages; you can click on those 
“connections” to quickly navigate to the indicated stage(s). 
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Bill of Materials 


The bill of materials for this kit (HF option) is provided in two formats: 


e BOM (via the "BOM" tab in the menu at the top of the page): providing 
summary bill of materials for the components required for this band 
option (HF option). 

BOM X-Ref(via the "BOM X-Ref" tab above): providing the detailed bill of 
materials and listing each individual component, along with a cross- 
reference of the component to the multe stage in which it is 
installed/used. 


In addition, there is a complete Inventory ("Inventory" Tab, above) of all of 
the components, irresective of the kit option, provided in the kit (since the 
kit provides components for both band options, leaving the decision as to 
which option to build up to the builder at build time). The builder should first 
verify all components via the inventory; then use the BOM (for the selected 
option) to select the parts that wil be used in the actual build of the selected 
option. 


Each build stage will also provide a subset of the overall BOM, listing jost 
those components required in that stage. Similarly, each step in each build 
stage will present its own "“step-BOM" bill of materials, listing only those 
components needed in that step. 


Board Layouts 


Below are the full board layouts for the kit. Each build stage will present 
board layout graphics focussed upon the areas of the board (top and bottom) 
relevant to that build stage. 


Topside 


1/26/13 11:05 AM 


PEN \p 


a 


|  2lsnaism bad. : 
- setemmot ow) a albvoig2 2h ene TH) tl eins 10 ZIsivete m1 Yo Wi 


. - anibiven (9g8q art to goi sini. ts wnernt afl ni dey. "MO8" orld Biv) Mog 4 
| a De shacuaiied 10? hc Zinsnoqtios 1. od oT zishedsn Io Hid. bie 2 
: ey {NOqo HY NOT 
n> ‘to iit baligseb aris sribiiaic ovods dss ' 68. -X MOS" ori} BRvie-X A hie 
Je «RROD, 6 fiw gros Inetogno> Jeubivibai dose anitel bns <cisneds 
—— | et a H ridiciw nt 9g6e ‘gee or) OF InonOgITIOD S1i3.to oneal 

au 7 | : ) ie ale ~ bee be Netaiiag 
pe we a 
10 Ite to ‘ousita! abt vassnsiwet aooeasynt 23 ale Ho? 6 <i 9 19¢3-.noTaiam 
el sonia) dH ort ni bebivorg netigo Jb! anid to oyiddaeoTni L2inenoqtioaly 
‘08 28 nolatzeb ect gnives) .enciiga oad Hiod 107 2INONOGMOD edhe one : . 

~ 325 bluorle webliud scdT .(omis biiud ds vebliud 949 oJ qu biiud oj notqaye 

oy botaale2 sli rot} MOF art ozu nant “yiotnayrt or BY 2irariogmion Hea 
i baiselse ort To bltud tsutce oci¥ nit beau 9d Siw tart} 2t78q srt toolee a (NG 


~~ 


Hf 
ee 
a = 


j: 


seed A, iu 
has, , f- 
ee igh 


“geo{ aniteit moa iprevo. sri? to taedue 6 abivorg ols Hie 7 2 bat se | 
¢ bliud rope nt gore dose wirslimi2 saste spel) cit “hahaa zinSnoumoss 
Saori ylnio anizai! 2lsetisiem to Vid "MOE-gSte" iwo-2i Indsecia- iw g 


Pt is | .qate isi ni bsbssh wns 104 ; | 


ea 2106 bie 


re 


‘Wiw ogste DUG Noe3 .ttl Sri3 107 20,6! hisod Tit. ‘ori3 aw 
+ trees bris god) bisod alt to 26975 orld ‘noqu. boeeti02 eriniger 16 bb 


sete biiud sect} ot a6 


i? _ 


3 


i 
http://www.wb5rvz.org/ensemble_rx_ii/index?projectld=16 


1/26/13 11:05 AM 


Ji =biioesio priNi_ go_aidorsans\aro.switdve.ww wA\ic itr) 


» 


Na at 


a hes Py 


ee 7 Fade 0s 


i ——t_——— ete, _ SS in ~ = aon 


Ae see 


http://www.wb5rvz.org/ensemble_rx_ii/index?projectid=16 | : 


Build Stages | 
This kit is built in stages, with each stage being testable upon completion. | 


The stages in the build are, in build order: 


e Power Suppl 
e USB Power Suppl 
e Local Oscillator and Control 


e Quadrature Clock Generator 


e Auto Band Pass Filters 


e Quadrature Sampling Detector 
e Operational Amplifiers 


Completed Images 


Note: the completed pictures are of the HF option, which the author built. 
Other band options (which the author did not build) will appear slightly 
different (especially the inductors, whose windings and cores will vary by 
band) for the band-specific components. 
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Winding Inductors 


This page has the following inductors: 
(i, AON 


COIL: 5.5uH: 35T #30(20in) on T30-2(red) 
Using approximately 21 inches of #30 wire, wind 35 turns on a 0.30 inch 
od T30-2(red) ferrite. Inductance = 5.50 uH. 


Zar E07 


COIL: 2.6uH: 24T #30(15in) on T30-2(red) 
Using approximately 15 inches of #30 wire, wind 24 turns on a 0.30 inch 
od T30-2(red) ferrite. Inductance = 2.60 uH. 


oaL03 
COIL: 5.5uH: 35T #30(20in) on T30-2(red) 
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Using approximately 21 inches of #30 wire, wind 35 turns on a 0.30 inch 
od T30-2(red) ferrite. Inductance = 5.50 uH. 


COIL: 2uH: 21T #30(13in) on T30-2(red) 
Using approximately 14 inches of #30 wire, wind 21 turns on a 0.30 inch 
od T30-2(red) ferrite. Inductance = 2.00 uH. 


COIL: 0.46uH: 10T #30(8in) on T30-2(red) 
Using approximately 9 inches of #30 wire, wind 10 turns on a 0.30 inch 
od 130-2(red) ferrite. Inductance = 0.46 uH. 


COIL: 2uH: 21T #30(13in) on T30-2(red) 
Using approximately 14 inches of #30 wire, wind 21 turns on a 0.30 inch 
od T30-2(red) ferrite. Inductance = 2.00 uH. 


COIL: 1uH: 19T #30(9in) on T25-6(yel) 
Using approximately 11 inches of #30 wire, wind 19 turns on a 0.25 inch 
od T25-6(yellow) ferrite. Inductance = 1.00 uH. 


COIL: 0.27uH: 10T #30 on T25-6 c(yellow) 
Using approximately 7 inches of #30 wire, wind 10 turns on a 0.25 inch 
od T25-6(yellow) ferrite. Inductance = 27.00 uH. 


COIL: 1uH: 19T #30(9in) on T25-6(yel) 
Using approximately 11 inches of #30 wire, wind 19 turns on a 0.25 inch 
od T25-6(yellow) ferrite. Inductance = 1.00 uH. 


L10 


COIL: 0.46uH: 13T #30 on T25-6 core 
Using approximately 8 inches of #30 wire, wind 13 turns on a 0.25 inch 
od T25-6(yellow) ferrite. Inductance = 0.46 uH. 


Mag 


COIL: 0.13uH: 7T #30 on T25-6 core 
Using approximately 6 inches of #30 wire, wind 7 turns on a 0.25 inch od 
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T25-6(yellow) ferrite. Inductance = 0.13 uH. 
12. 112 


COIL: 0.46uH: 13T #30 on T25-6 core 
Using approximately 8 inches of #30 wire, wind 13 turns on a 0.25 inch 
od T25-6(yellow) ferrite. Inductance = 0.46 uH. 


13. TO1 


XFRMR: 5.76uUH: 2T(bi)T #30(8 (2x4)in) on BN43-2402 

Using a total of approximately 7 inches of #30 wire, wind 2 turns , 
bifilar, on a BN-43-2402 ferrite.Inductance of the single winding (usually 
the primary) is 5.76 uH. 


14. T02 


XFRMR: 23.04uH: 4T(bi)T #30(12 (2x6)in) on BN43-2402 

Using a total of approximately 10 inches of #30 wire, wind 4 turns , 
bifilar, on a BN-43-2402 ferrite.Inductance of the single winding (usually 
the primary) is 23.04 uH. 


15. T03 


XFRMR: 23.04uH: 4T/2T(bi)T #30(12 (6/2x3)in) on BN43-2402 

Primary: Using approximately 7 inches of #30 wire, wind 4 turns ona 
BN-43-2402 ferrite. 

Secondary: Using a total of 7 inches of #30 wire, wind 2 turns , bifilar, 
on the ferrite in the same direction as the primary winding. Inductance 
of the single winding (usually the primary) is 23.04 uH. 


To learn how to wind coils and transformers, please read the 


e tips from the experts and then 

e view the excellent videos on KCOWOXs Website 

e or take a read of Dinesh's VU2FD guidelines. 

e You can review the common construction techniques for inductors for 


details on deciphering the winding specifications, core 
specifications,and construction of toroidal and binocular inductors. 


Component Identification 


After soldering problems, the most common cause of trouble in kit building is 
the installation of the incorrect component. Most often this is the case with 
resistors (hint - if voltage or current draw tests are way out of whack, suspect 
resistors or solder bridges). Invest in a cheap multimeter and MEASURE the 
resistance. As Pete, MOFMT, said: "... then you don't have to worry about this 
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modern trend of poor identification of components. | doubt you will find an 
issue with Tony's kits but measuring is best. A cheap OVA meter costs 2 or 3 
bucks and a simple cap bridge is easy to build. (you can search E-Bay for 
"L/C/F Inductance Capacitance High Precision Meter” and will find several 
digital L/C meters for $20-$30) These two bits of kit are worth there wieght 
in gold. Oh and most meters have diode and transistor testers build in... 
remarkable when you think back to the darkages when | were a lad.” 


A It cannot be overstressed: do not rely solely on the color 
codes for identification of the correct resistor; ALWAYS 
measure with your ohmmeter as a double check. Measure 
twice, cut once. 


Soldering 


If you are not experienced at soldering (and even if you are somewhat 
experienced at soldering), refer to Tom NOSS's excellent tutorial on basic 


soldering techniques. 


The video below describes techniques for soldering SOIC 14 (and 16 and 8) 
SMDs 


View the above in full-screen mode on Youtube. 


For the more adventurous, there is a process using solder paste and an 
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IWB5RVZ.Org - Ensemble HF/LF RX II Register Login 


BOM | BOM X-Ref Revisions WB5RVZ 


Ensemble RX II (HF/LF) Power Supply 
Band: HF 


Introduction 


General Info About the Stage 


This stage supplies the “regular” 5 volt power rail, for powering the CMOS chips on the main part of the board. 
Note: throughout these notes, they will refer to the board in terms of: 
e Topside: the side where one can read the silk-screened component designations and outlines 
e Bottomside: the reverse of topside, where the SMT components are installed ’ 
e Bottom or "bottom edge”: the edge of the board where all of the connectors are located 
¢ Top or “top edge": the edge of the board opposite of the bottom edge 


Unlkess otherwise noted, all photos/graphics of the board layout are displayed herein with the top edge UP. 


Theory of Operation 


Stage Schematic 


33 U? LM?8L@S 


DC PWR IN 
+12 VDC 


6/18/2010 


Go to Top of Page 


Click here for full schematic 


(Red dots represent the "hairpin" (or left-hand or topmost) lead of the component) 


Board Layouts 


Board Top 
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Board Bottom 


Go to Top of Page 


Summary Build Notes 


1. Install Power Supply Components 
2. Install /RX EN (Ground Point) 
3. Test the Stage 


Power Supply Bill of Materials 
(HF band opti 


Check | Typ 


4 X #4-40 hdw (nut, 
bolt, washer, spacer) 


boardhdw 


elem exe 


a 
DC Power Plug 


LM78L05 


Main Ensemble RX PCB 
Board board 


4.7 uF 10% 16V X7R 
RAD 


DC Power Jack PCB 
Mount (rt-angle) 


2.5mm 


LM78L05 yoltage 
regulator 


3- Output , 
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Detailed Build Steps 
Hi) 


aN Install Power Supply Components 


Qe 


Install the Diode with the lead on the cathode (banded) end forming a hairpin lead and the anode end snugged up 
against the board. 


LM78L05 
voltage 
regulator 
(top) 


4.7 uF 10% ae ! 
16V X7R RAD i rn ys 
16V X7R RAD 


DC Power 
Jack PCB 


AN Install /RX EN (Ground Point) 


oe) Q 
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Use a good strong piece of wire, as this will be used as a ground connection point for a number of tests 
throughout the build. 


Check | Designation | Orientation | Marking | 


shunt wire regular 
/QSD EN (cut-off lead) any | GND 
(top) connection 


point 

Can install 
later. four 
each of 3/8 
inch 4-40 
Phillips 
head 
screws,4-40 
nuts, 1/8 
inch long 
#4 nylon 
spacer and 
#4 nylon 
washer 1 
3/8" screw, 
1 nut, 1 
nylon 
washer, 

and 1/18" 
nylon 
spacer (4 
each 


4 X #4-40 
hdw (nut, 

bolt, washer, 
spacer) (top) 


mtg_hdw any 


Completed Photos 


View of Completed Topside 


http://www.wbSrvz.org/ensemble_rx_ii/O1 


View of Completed Underside 
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WB5RVZ.ORG - Documentation Projects 


Home | Softrock_40_R | Softrock Lite II RX Ensemble RX II 


"Ensemble RXTX About 


WB5RVZ.ORG - KITS' Documentation 
Home Page 


Introduction 


This site is the ultimate successor to my original SDR (and other) projects 
website, WB5RVZ.com. That site had several limitations, chief among 
which was the fact that the pages on the site were static. 


This site contains pages, dynamically generated from a database. This will 
allow me to make the process of documenting band-specific variations of 
the same Softrock kit much easier to create and digest, while simplifying 
the task of maintaining the pages up-to-date. 


Each project (kit) shown in this website has complete, "Heathkit-like” 
build documentation, in which the constructin of the kit is separated out 
into sequenctial build stages. Each build stage will provide some 
introductory material, a “sub-schematic” covering the stage's circuit 
details, subsets of the PCB's top and bottom layouts/silkscreens, and a 
listing of the sequential steps to be performed in the stage. At the end of 
each stage, the builder will be shown photos of the top and bottom of the 
pcb, as completed through that stage. Finally, the builder will be able to 
perform one or more stage-end tests which, when successfully passed, will 
give the him the confidence that he has successfully completed the stage 
and is ready to move on to the next stage. 


Here is an example of the organization of a kit's documentation (here, the 
Softrock Lite II Kit): /p> 
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e Power Supply 
Steps: 
© Install SMT cap 
© Install topside components 
© Install ground test loop 
Tests: 
o Visual Inspection 
© Current Draw 
© Voltage Test 
e Local Oscillator 
Steps: 
o Install SMT cap 
© Install Crystal 
o Install Ceramic Capacitors 
o Install transistors 
© Install Resistors 
Tests: 
o Visual Check 
© Current Draw 
° Voltage Tests 
o LO Output Test 
e Divider 
Steps: 
© Install remainder of the SMT Capacitors 
© Install U3 
o Install U2 
o Install Hardware 
Tests: 
o Visual Check 
°o Current Draw 
© Voltage Tests 
o Divider Output 
o Mixer Test 
e Operational Amplifiers 
Steps: 
o Install OpAmp 
© Install band-specific components 
o Install remaining components 
Tests: 
o Warning 
o Visual Check 
© Current Draw 
o Voltage Tests 
© Functional Test 
e Band Pass Filter 
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Steps: 
© Install Band-specific Capacitors 
© Wind and Install Band-specific L1 
© Wind and Install band-specific T1 
Tests: 
o Visual Check 
© Inductor Continuity Tests (NO power) 
o Voltage Tests 
© Resistance Tests (no power) 
o Phasing Test (NO power) 
e Mixer 
Steps: 
o Install Topside Components 
Tests: 
o Warning 
© Visual Inspection 
o Current Draw 
o Voltage Tests 
e External Connections 
Steps: 
o Install Power Connection 
o Install 1/Q Audio Cable Connection 
o Install Antenna Connection 
Tests: 
o Final Test 


Navigation 


Each kit documented in this site will have a tab on the navigation menu in 
this home page. There will be, for each project that has multiple 

- band-specific options, a "Bands" tab, where the builder can select the 
band appropriate to the build he/she is undertaking. You must enable 
cookies on your browser for the band function to work. 


Once you select from among the kits shown in the menu, you will be taken 
to the work area for the selected kit, where a new menu will be 
presented, allowing you to navigate between/among the pages for each 
build stage of the kit, as well as the home and various bill-of-materials 


(BOM) pages. 
Web Site Responsiveness 


You may find on occasion that, when switching from one page to another, 
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KITS' Documentation Home Page 
| 


you will find there is a delay before the target page displays. This happens 
especially after a long period of inactivity. This the unavoidable 
consequence of my decision to choose a shared hosting provider for this 
site, in which the applications are "farmed out" across a server farm 
composed of many separate servers. The result is the website may get 
saved out to one server, and then passed on to another, which must take 
time to load all of the components of the site. Whadda you want for $5 
per month??? 
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_ Test the Power Supply Stage 


Power Supply - Current Draw 


Measure the resistance (after the input diode) on the power input to ensure there is no short circuit. 


Measurement can be taken from the hairpin of D3 and the "/ QSD EN" ground wire and should read in the Megohm 
range. 


If the measured input resistance is within reason, measure the current draw with your mA meter inserted in series 
into the positive power lead. 


See Tutorial on Measuring Current for an illustration of how to measure current in a circuit. 


If you prefer to do so using a current limiting resistor, use something in the 1k-2k range and use ohms law to 
calculate the maximum current draw to expect for a direct short. Anything considerably lower than that 
maximum current draw would suggest there was no short 


Limiting 
Resistor 


“Multimeter 


D3 hairpin lead (WRT GND - 
"/QSD EN" 


did 
Sent LE 


Power Supply - Voltage Test 


With 12 V dc applied to the board (author's gel cell was at 12.89 Vdc), measure the voltage after D3 and measure 
the output of U7 (the 5 Vdc rail) 


Measurements are with respect to (WRT) the regular ground plane (i.e., the non-USB side) of the board. 
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At hole for R27 hairpin 
lead (WRT regular ground 


_ Go to Top of Page | C) We 


© 2013 - Wb5RVZ.ORG 


1/26/13 11:24 AM 


22.3204 


? ee 
‘a Tt) 26 


eentaccret & b 


; Simao aceinieiea’ iaomeioe sae = - ; . queens iegnteapan is F tea <p = 
Mi ¢ , * t . aah | 
beth siete hh Ry ee ee n ; ¥ * ad 
thea’ te Pi 2 i aed yy neti Neg Pre S. inte , \ mi? tye ! 
na PBS Lh Be TE i SO Dai. wy isn Uawe Flegly i tie ” eile nls Sm spoadadninchdsaaiaiee eens ina alia et ea 4 


: 1 ns ‘ vig ees 
‘ Any 2 v2 PAY, fy HA 
; 0 


| g oh two oe We shV a 
. uri barieie UB91 
‘ ae ~ . ne —— : 
} t 
: i a fi MASH, POM 4 
- \e 4 ~~ * 
| 
" ; ; : : j NS ; Me OF 
\ —_ —— ve me ~ ~ . 
AN 
4 XK \ 


eo 
a j J 
ie is d , 
~ wo 
ww ba 
wd 1 5 ’ - 
Toe, 
uy " 
1) ie 
r ‘ ¥ 
cY 
w Hh i ’ i 
fh y a 
i ee 
= i 
Me | ’ 
4 a r 
% ! ; Zz £ 
. f i" 
r 
a 5 , 
j AL 
o - 
% 
i 
\ é 
ng ~ 
t 
4 
‘ 
4 
’ 
i 
: 
\ 
J 
“ 
> . $4 , 
=! 4 ¢ “| 
' , . 
° ’ / 1 
<> , 
, , ™ a 
' . ; 
‘ t ‘ 
* 
- ‘ ; 
. ; ‘ 
. * Wy 
uF « 


— > ——$—$ + leben “ ——— ee » eS. \\, 
‘Power Supply http://www.wb5rvz.org/ensemble_rx_ii/02_ps3__ 


VB5RVZ.Org - Ensemble HF/LF RX II Register Login | 


BOM | BOM X-Ref Revisions WB5RVZ 


Ensemble RX Il (HF/LF) USB Power Supply 
Band: HF 


Introduction 


General Info About the Stage 


This stage installs the power supplies for the USB section of the board. This section is galvanically isolated from 
the rest of the board, with its own ground plane (the "USB ground’). Voltages measured in this stage are measured 
with respect to (WRT) this ground and NOT the “regular ground” of the rest of the board. To paraphrase a famous 
city’s motto, "What happens in USB stays in USB!" 


This stage installs the USB connection (with its 5 V bus) and the (very tiny) 3.3V regulator whch translates the USB 
5 volts to 3.3V for the Si570 of the next stage.. 


This stage will present the most difficult SMT soldering challenge to the builder; that voltage regulator is, indeed, 
tiny! The builder should undertake this stage BEFORE that third cup of coffee and take great pains to avoid 
launching the little chip off into space (never to be retrieved!) 


mn The 3.3V regulator is, indeed, very tiny. It is found in a rolled up and stapled bottom portion of 
an antistatic bag. You have to look very closely to find it. You do not want to do, as the author 
did, toss the chip out with the little rolled up bag! 


Theory of Operation 


Stage Schematic 


C1 C31 U2 LP299201M5-3. 3V c2 
4.7uF 2, uF : 4. 7uF 


VIN VOUT 


pos 


N 
ON/’OFF BYPASS 


6/18/2010 


Click here for full schematic 


(Red dots represent the "hairpin" (or left-hand or topmost) lead of the component) 
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| Power Supply 


Board Layouts 


Board Top 


Board Bottom 


Summary Build Notes 


1. Install Topside Components 
2. Install Bottomside Components 
3. Test the Stage 


USB Power Supply Bill of Materials 
(HF band option 
| Check | Type __| Category 


Capacitor 


stripe 
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4.7 uF 10% 16V X7R 
RAD 


‘ USB-B pcb jack 
a 


LP2992AIM5-3.3V 
SOT-23-5 Paci lator LFEA ESD!!! 


Go to Top of Page 


Detailed Build Steps 


Capacitor | Ceramic 


AN Install Topside Components 


You will want to install the topside capacitors (at least) prior to attempting to solder the SMT parts on the 
underside (there are holes for the ceramic caps which could accidentally be clogged up if you begin with the SMT 
parts. 


rN _- The 3.3V regulator is, indeed, very tiny. It is found in a rolled up and stapled bottom portion of 
an antistatic bag. You have to look very closely to find it. You do not want to do, as the author 
did, inadvertently toss the chip out with the little rolled up bag! 


Aa Due to some problems with recent lots of Si570 devices, Tony has had to pre-mount the Si570s 
and test them in circuit before sending the kit out. The circuit boards sent out with the Si570 
already mounted have a cut in the trace between the 3.3 volt regulator output and the Si570. 
This is so that the 3.3 volt supply may be verified to be regulating properly before subjecting 
the Si570 to an over voltage condition. The cut needs to be bridged by scraping the ends of the 
trace each side of the cut and then soldering in a short wire to bridge the cutl 


| Component _| Ea RUS 
PULTE AT Timutod Cael 
4.7 uF 10% 

16V X7R RAD 


(top) 


4.7 uF 10% 
16V X7R RAD 


USB-B pcb 
jack 
(rt-angle) 
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aS Install Bottomside Components 


Pay careful attention to the 3.3V regulator. Pins 1 and 3 are at 5V; pin 2 is at ground and nestled 
snugly between pins 1 and 3. 


| Band | Notes | 


LP2992AIM5-3.3V 
oO U02 regulator 
((bottom)) 


(smt) 

0.1 uF ((bottom)) | white pads | black 

stripe 

mc ae ae | 
5 C32 0.1 uF ((bottom)) | white pads | black 
stripe 

(smt) 

0.1 uF ((bottom)) | white pads | black 
stripe 


Completed Photos 


LFEA 
ESD!!! 


_ View of Completed Topside 


‘View of Completed Underside 
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USB Power Supply - Test Resistances 


Measure resistances on the power rails to be sure there are no short circuits. 


Go to Top of Page 
Test Steps (if any) 


Step Test Point UOM | Nominal | Author's Builders ) 


(A) 3.3V rail: R7 barrel to 
USB Grnd (G) abe 
f= ef 
rising 


USB Power Supply - Voltage Test 


Connect the USB cable to the PC and to the board. 


Measure the USB voltages (with respect to the USB ground) at the points indicated on the graphic 
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Note the two test points are the BARREL ends, not the hairpins, of the resistors (which do not get installed until 


the next stage). 


bail 
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TroubleShooting the 3.3V Regulator 


One case was reported where the regulator tested approximately 1.8 V (as opposed to 3.3V). This was determined 
to be a faulty bypass capacitor (C32) bypassing pin 4 of the regulator to USB ground). 


Go to Top of Page 


Test Steps (if any) 


Test Point UOM | Nominal | Author's | Builder's 


3.3V point R8 (BARREL end - 3.29 
WRT USB Ground i 


USB 5V: R4 (BARRELL end - 
WRT USB Ground 


Go to Top of Page 
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| Nie wae — has Peon ron 
Ensemble RX II LF/HF RX Home 


Home Bill of Materials PowerSupply USB Power Supply Local Oscillator and Control 

| rature Clock Generator Auto Band Pass Filters uadrature Sampling Detector 

_ Operational Amplifiers Comments Acronyms Inventory Revisions as of 7/19/2012 Components 
By Stage WB5RVZ Main Website 


|[Search: Search selected SDR sites | 


' General 
' The Ensemble RX LF/HF kit and its 4.5: X 2" board representing the culmination of a long line of 

: Softrock SDR receivers from . The line began with the Softrock 40 RX and went 
‘through several iterations of receivers. The most recent receiver was the with 

| anautomatically switched bandpass filter. This current kit is a refinement on that kit and further 
streamlines the kitting process for Tony Parks, the designer and supplier. 


Printable Builders Notes 
' These notes have been rendered to a and printed for those 
' who prefer to work off of printed notes. Please be advised that priority is given to keeping the website 
| up to date and occasionally, the pdf version can get out of synch. When in doubt, the builder should 
compare the web-based revision dates, schematics , bom summary inventories, and component- 
_ by-stage inventories (web vs pdf) to resolve any discrepancies. 


HF Option 

| The Ensemble RX LF/HF kit provides coverage of HF ham bands from 160-10m, in four different 
optional "super bands" (each with underlap and overlap within the parameters of the associated 

_ bandpass filter): 


1 Band 0: 160m - Continuous coverage from 1.8 to 2.0 MHz 

2. Band 1:80m and 40m - Continuous coverage from 3.5 to 7.3 MHz 

3. Band 2: 30m, 20m, and 17m - Continuous coverage from 10.1 to 18.168 MHz 
4. Band 3: 15m, 12m, and 10m - Continuous coverage from 21.0 to 29.7 MHz 


LF Option 
The Ensemble RX LF/HF kit provides the option of coverage of LF frequencies from approximately 
160-10m, in four different optional "super bands" (each with underlap and overlap within the 

- parameters of the associated bandpass filter): 


1. Band 0: 1000m - Continuous coverage from 180 kHz to 480 kHz 
2. Band 1: 500m - Continuous coverage from 400 kHz to 800 kHz 
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3. Band 2: 250m - Continuous coverage from 800 kHz to 1.6 MHz 
4. Band 3: 160m - Continuous coverage from 1.6 MHz to 3.0 MHz 


The band coverage is via 4 switchable "bands" (""superbands"). Band switching is performed under 
program control, in conjunction with programmatic control of the receive frequency. This control is 

) provided by an Atmel ATTiny85 micro-controller, acting as a USB device to control the Si570 
programmable oscillator and automatically switch to the appropriate band (0-3) as the frequency 

. changes. 


_As a welcome improvement over other models, this kit provides pcb-right-angle jacks for all external 
connections: Antenna, USB from the PC, I/Q output to the PC, and Power to the Board. Thus, once 

l built, the kit can be placed in a suitable enclosure and handled thereafter as a "blackbox peripheral" to 

the PC. 


| The design of the Ensemble RX is very similar to the receiver design of its sibling : 
The major difference is the greater band coverage of the Ensemble RX kit (roughly 4 "superbands" on 
the RX vs. 1 "superband" on the RXTX). 


| This kit is an excellent value for both the licensed amateur and the SWL who is comfortable with 

. building electronics kits. The skill level and experience requirements are medium-level because of the 
‘ small size of the components, the requirement to be able to solder SMT parts, and the requirement to 
wind and install inductors. Thousands of builders have proven this is not an insurmountable set of 

' requirements. If you are new at this, you should try one of Tony's sub $20 monobander RX kits as a 
"starter/learner” kit. 


Several hams have provided interesting/informative galleries of photos as they have followed these 
| build notes: 


Recommended Enclosure 


Basic Theory 
For a very readable (if somewhat dated) presentation of the fundamentals of SDR receivers, see the 
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| USB Power | 
Pe Uppy ! 
= | USB » fe MPU | ! 
O ‘ (firmware) : BV 
a | J : Power Supply 
= | es cy ~ Quadrature 
® : | AV, => Clock 
| hea _ Generator 
=) a Clk 0 Clk 1 
pe well) (Q) 
—p> Pass —, 
) erilters/ 2 4 


oF: 


PC SDR Program 


This receiver implements a quadrature sampling detector to produce low frequency | and Q signals for 
_ input to the stereo line in inputs of a PC sound card. The | and Q signals are the product of the 

_ quadrature sampling detector (QSD) stage, in which bandpass filtered "chunks" of RF are mixed with 

| quadrature clock signals to produce the down-converted | and Q signals. These products (the | and Q 
| pairs) are identical to each other in all respects except phase, where they are 90 degrees apart. 


The I/Q products of the QSD ("mixer"), when input to the appropriate SDR program through the PC's 

- STEREO line-in soundcard input, result in a spectrum display on the PC which will show signals 
arrayed around a "center frequency”. This "center frequency" is the frequency of the I/Q outputs from 
the Quadrature Clock Generators. The bandwidth of the signals either side of the center frequency will 
be approximately equal to the sampling rate of the PC's sound card. Thus, if the local oscillator is 
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cuned to produce 28.4 MHz to the Quadrature Clock Generators, they will output two signals (1 and Q 
‘clocks) at 7.1MHz (the "center frequency’). If the PC's sound card has a 48 kHz sampling rate, then 
‘the SDR program can translate the QSD's I/Q outputs into a chunk of spectrum that is 24 kHz either 
‘side of the center frequency of 7.1 MHz: i.e, 7.076 - 7.124 MHz. If the LF Option is built (by eliminating 
ithe HF Jumper and installing the second 74AC74 IC to allow for a divide-by-16), the center frequency 
‘resulting from a local oscillator frequency of 3.5 MHz (the lowest for the Si570) will be approximately 
218 kHz. 


‘As the user tunes the receiver, varying the frequency of the local oscillator, the micro-controller tracks 
‘the frequency and switches the appropriate bandpass filter into the RF chain. The SDR program's 
‘display will update to show the new center frequency and adjust the scale to reflect the current +/- 
»bandwidth around that center frequency. At all times, the operator can see all signals that are within 
\this movable "window" (whose total width is 48, 96, or 192 kHz, depending upon the sampling rate of 
ithe PC's soundcard). 
‘The receiver is controlled via a USB connection from the PC. This USB connection provides a "USB 
5\" bus for the local oscillator and micro-controller. A separate 3.3 V voltage regulator on the 5 USB 5 


‘volt bus provides power to the programmable oscillator, the Si570. 


| The RX has an Atmel ATTiny85 micro-controller unit which, acting as a USB device, and on the "USB 
‘ 5V" rail, controls the frequency output of the programmable local oscillator (Si570) and provides two 
: switching signals which can be used to select one of four filter banks in the band pass filter 


' The output of the local oscillator is at a frequency which is 4 times the desired center frequency of the 
‘ receiver and is consumed in the Quadrature Clock Generators. 


The Quadrature Clock Generators divides the local oscillator frequency by 4 (or, for the LF option, by 
16) to produce two clock signals - QSE Clk 0 and QSE Clk 1 - which will be used to clock the QSD 
stage. These | and Q clock signals are identical in all respects but phase (they are in quadrature - 90 
degrees phase separation). 


_ Rf at the antenna jack is filtered through the Bandpass Filter Stage, where one of four "chunks" of the 
HF (or LF) band is selected by the micro-controller, based upon the tuning of the programmable Local 
Oscillator. The filtered RF is passed as input to the QSD Stage. 


_ The Quadrature Sampling Detector (QSD) Stage acts very similar to a mixer. It incorporates a 
high-speed switch that is clocked by the two QSD clock signals from the Quadrature Clock Generators 
and switches the incoming RF into a RC sampling network. The result is two outputs at low frequency 
and also in quadrature, which are the down-converted, baseband analogs of the incoming RF signals. 


The outputs of the QSD stage are then fed into a pair of high gain Operational Amplifiers to produce 
the | and Q baseband signals which will be input to the PC soundcard's stereo Line In. 
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_ (Resistor testpoints (hairpin, top, or left-hand lead), as physically installed on the board, are marked in 
|| the schematic with red dots) | 
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(above schematic has clickable areas that can be used for navigation) 


( 
LF/HF RX Home 


See 


LF/HF RX Home Expert's 


e Review schematics: and 

e Build USB Side 

e Build Auto BPFs 

e Build QSD Clocks, Mixers, and OpAmps 


e Operate Radio 
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ORO 
: “% oS & © @< 
(Note: 0.1 uF SMT caps are mounted to the WHITE pads; 0.01 uF caps mount to YELLOW cap pads - 
‘(do not conuse these with the yellow identification of the "1" pins for the ICs.) 


\|Project Detailed Build Notes 

\(For the non-expert builders among us, this site takes you through a stage-by-stage build of the kit. 
\[Each stage is self-contained and outlines the steps to build and test the stage. This ensures that you 
jwill have a much better chance of success once you reach the last step, since you will have 
successfully built and tested each preceding stage before moving on to the next stage. 


Each stage is listed below, in build order, and you can link to it by clicking on its name below (or in the 
header and/or footer of each web page). 
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Inventory the 

Build and Test the Stage 

Build and Test the Stage 

Build and Test the Stage 
Build and Test the Stage 
Build and Test the Stage 

Build and Test the Stage 
Build and Test the Stage 


Background Info 


Tools 


Winding Inductors 
To learn how to wind coils and transformers, please read the 


and then 
view the excellent videos on 
or take a read of 


You can review the for details on deciphering 
the winding specifications, core specifications,and construction of toroidal and binocular 
inductors. 


Soldering 
If you are not experienced at soldering (and even if you are somewhat experienced at soldering), refer 


to 


é 


The video below describes techniques for soldering SOIC 14 (and 16 and 8) SMDs 
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For the more adventurous, there is a process using solder paste and an electric oven called the reflow 
process, which can be used to install all the SMT chips to one side of the PC Board. This is 
documented by Guenael Jouchet in the following Youtube segment: 


e Read the at the Sparkfun site. It is a very good read and it speaks 
great truths. Then take the time to watch the 
$ Don't skimp here. Soldering deficiencies account for 80 percent of the 
i| problems surfaced in troubleshooting. It is preferable to have an ESD-safe station, with a 
) grounded tip. A couple of good stations that are relatively inexpensive are- 
| 
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Velleman (approx $20 at Frys) ( 


o Haakko 936 


ESD Protection 
You may wish to review the message topic beginning at for a common-sense 


discussion on ESD. 
e Avoid carpets in cool, dry areas. 


e Leave PC cards and memory modules in their anti-static packaging until ready to be 


installed. 
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e Dissipate static electricity before handling any system components (PC cards, memory 
Lele by touching a grounded metal object, such as the system unit unpainted metal 
chassis. 


e lf possible, use antistatic devices, such as (see 
for $25 or the for $15)). 


. 
| e Always hold a PC card or memory module by its edges. Avoid touching the contacts and 
components on the memory module. 


e Before removing chips from insulator, put on the wrist strap connected to the ESD mat. All 
work with CMOS chips should be done with the wrist strap on. 


e Asan added precaution before first touching a chip, you should touch a finger to a grounded 
metal surface. 


e fusing a DMM, its outside should be in contact with the ground of the ESD mat, and both 
leads shorted to this ground before use. 


. e See the review of ESD Precautions at this 
| Work Area 


e You will need a well-lit work area and a minimum of 3X magnification (the author uses a 
cheap magnifying fluorescent light with a 3X lens. This is supplemented by a hand-held 10 X 
loupe - with light - for close-in inspection of solder joints and SMT installation. 


e You should use a cookie sheet or baking pan (with four sides raised approximately a half an 
| inch) for your actual work space. It is highly recommended for building on top of in order to 
. catch stray parts, especially the tiny SMT chips which, once they are launched by an errant 
tweezer squeeze, are nigh on impossible to find if they are not caught on the cookie sheet. 


| Misc Tools 

| e It is most important to solidly clamp the PCB ina holder when soldering. A "third-hand" (e.g., 
| or the ) can hold your board while soldering. In a pinch, 
you can get by with a simple . Jan GOBBL suggests "A very 
cheap way is to screw a Large Document Clip to a woodblock which will clamp the side of a 


PCB." 


| e Tweezers (bent tip is preferable). 
e A toothpick and some beeswax - these can be used to pickup SMT devices and hold them 
steady while soldering. 


e Diagonal side cutters. 

e Small, rounded jaw needle-nose pliers. 
e Set of jewelers’ screwdrivers 

e An €Exacto knife. 


e Fine-grit emery paper. 


LF/HF RX Home Completed Stage | | 
(These photos were of an earlier board design. It has changed since the author built the kit upon 
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hich these notes are based. The board layout graphics are, however, current.) 
op of the Board | 


Bottom of the Board 
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LF/HF RX Home Testing 


Each stage will have a "Testing" Section, outlining one or more tests that, when successfully 
completed, provide you with the confidence and assurance that you are heading in the right direction 
towards a fully tested and built transceiver. 


When you perform a test, you should always record the results of the test where indicated in the 
Testing section. This will make troubleshooting via the reflector much easier, since you will be 
communicating with the experts using a standard testing and measurement regime. 


It goes without saying that you should ALWAYS precede any tests with a very careful, minute 
inspection (using the best light and magnification available to you) to be sure all solder joints are clean 
and there are no solder bridges or cold joints. 


This kit can be built and reliably tested using nothing more than a common multimeter. 
Tests assume that the builder has a decent digital multimeter of sufficiently high input 
impedance as to minimize circuit loading issues. Measurements will be taken of current 
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draws, test point voltages, and resistances. 


Most stages will have a current draw test, in which the builder tests the stage's current 
draw in two different ways: 


e First, testing the draw through a current-limiting resistor 


e Then, when that test is OK, removing the current-limiting resistor and 
measuring the real current draw. 


Eee 


Some tests will require you to use your ham radio to receive or generate a signal of a 
specified frequency in order to test transmitters, oscillators, dividers, and/or receivers. 


Optional testing. If the builder has (access to) a dual channel oscilloscope, along with an 
| audio signal generator and an RF signal generator, and feels the need to perform tests 
beyond the basic DMM tests, certain stages will include in their testing section some 

. optional tests involving this advanced equipment. 


| The or programs available free from Michael Keller, DL6IAK, can be 
used in a pinch to get the sound card to produce audio tones for injection into the circuit. 


You can always use Rocky to generate | and Q signals for tests requiring these audio 
signals (this is the author's preferred way) 


| Home Billof Materials Power Supply USB Power Supply Local Oscillator and Control 
(Quadrature Clock Generator Auto Band Pass Filters Quadrature Sampling Detector Operational 
: =e r 


Stage WB5RVZ Main Website 
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== 


Search: Search selected SDR sites | 
|Power Supply Introduction 


General 


‘This stage supplies the "regular" 5 volt power rail, for powering the CMOS chips on the main part of 
‘the board. 


‘Note: throughout these notes, they will refer to the board in terms of: 


e Topside: the side where one can read the silk-screened component designations and 
outlines 


e Bottomside: the reverse of topside, where the SMT components are installed 

e Bottom or "bottom edge": the edge of the board where all of the connectors are located i 
e Top or "top edge": the edge of the board opposite of the bottom edge 

| Unlkess otherwise noted, all photos/graphics of the board layout are displayed herein with the top | 
(edge UP. 


i( ) 


(Power Supply Schematic | 


| (Resistor testpoints (hairpin, top, or left-hand lead), as physically installed on the board, are marked in 
‘the schematic with red dots) 


( ) 


‘ 


DC PWR IN 
sre, VOC 
616 2010 
i ( ) 
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Stage Bill of Materials 
‘(resistor images and color codes courtesy of 's ) 
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Power Supply Summary Bu 


e Install Power Supply Components 
e Install /RX EN (Ground Point) 


i 


> 
[ BUILD 
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ae 

[nei #4 nylon 
washer 

Power Supply Completed Stage | 


(These photos were of an earlier board design. It has changed since the author built the kit upon 
which these notes are based. The board layout graphics are, however, current.) 


Top of the Board 


Current Draw 

Test Setup 

Measure the resistance (after thé input diode) on the power input to ensure there is no 
short circuit. Measurement can be taken from the hairpin of D3 and the "/QSD EN" 


ground wire and should read in the Megohm range. 


If the measured input resistance is within reason, measure the current draw with your 
mA meter inserted in series into the positive power lead. 


See for an illustration of how to measure current ina 


circuit. 
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= Circuit 
Under 
Test 


Limiting 
Resistor 


Multimeter 


Test Measurements 


D3 hairpin lead (WRT GND - | ; M and 
/QSD EN") slr Usk rising 
urrent Draw mA K8 4.3 


Voltage Test i 
Test Setup 
With 12 V dc applied to the board (author's gel cell was at 12.89 Vdc), measure the 


voltage after D3 and measure the output of U7 (the 5 Vdc rail) 


Measurements are with respect to (WRT) the regular ground plane (i.e., the non-USB 
side) of the board. 


At Cathode of D3 (WRT regular Ae ‘OV less than 12.3 
ground) input 
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At hole for R27 hairpin lead 


r * ae regular ground) Na s 4.92 | 
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1semble RX T 03 _Local Oscillator and Control 


Home Billof Materials Power r Supply USB Power Suna Local Osalator and Contra Qtiadrature Clock . | 


Generator Auto Band Pass Filters Quadrature Sampling Dete - Operational Amplifiers Comments — 
Acronyms Inventory Revisions as Sof iN e ‘Components 8 Su Sue _ WBSRVZ Mai Website e 


"(Search selected SDR. sites | 


I sei ea Introduction 


General ; 
| This stage completes the component installation for the isolated USB ground plane and implements: 


e the microcontroller and 


e the local oscillator functionality. 


- The microcontroller implements a USB device which can control frequency of the programmable oscillator (Si570) 
and provides programmatic band-select switching signals to select from among bands 0, 1, 2, and 3. These bands 
are "super bands" which, depending upon the builder's choice of options, provide coverage of the traditional HF 
bands or a set of HF bands plus 6m. 


tis iMportant to remember that the Local Oscillator does not output at the desired center frequency for your 
» it produces an output at a frequency that is: 


e Forthe HF option, 4 times the desired center frequency 


e For the LF optikon, 16 times the desired center frequency 


) -(go directly to build notes cor 54 
_ocal Oscillator and Control Schematic 


eestor testpoints (hairpin, top, or left-hand lead), as physically installed on the board, are marked i in the schematic 
with red dots) 


(Click for Full Schematic) 
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| 


To USB FROM USB 
‘es upply Pwr Supply 


ra D2 BZXx55C3V3 
e D1 BZX55C3V3 
| (above schematic has clickable areas that can be used for navigation) 


O directl to build notes) 


6/18/2010 


Local Oscillator and Control Bill of Materials 
|| Stage Bill of Materials 
| (resistor images and color codes courtesy of Wilfried, DLSSWB's R-Color Code program) 


lCategorylOrientation|Notes 


CheckDesignation(Component _|Marking 


he band end of the diode i 
airpin lead - see board lay: 


he band end of the diode i 
hairpin lead - see board lay: 


iz | 
i 
‘loa 


total of 30 ft. provided in kit 


enameled #30 
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8 pin dip 
SO1 
7 O attiet for ATTiny85 
AVR ATTINY85-20PU 
| Altiny 85-20 
la U01 PU w/V15.12 
Firmware 
g U03 
a U04 
a U05 {LTS 17 
Opto-Isolator 
i C30 white pads 
033 white pads 
036 white pads 
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misc change from 3Ttrifilar 


red-red-red-gid — [NP 


brn-bik-ora-gld 
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ee 
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T01-core 


T01 band-specific 
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Band Specific Items for HF Band 
CheckDesignation(Component _ |Marking CategorylOrientation|Notes {Circuit 


Band Specific Items for LF Band 
‘CheckDesignation(Component [Marking 


BN 43-2 402 Ttrifilar 


Local Oscillator and Control Summary Build Notes 


e _Instail Protective Topside Parts 


e Install Bottomside Components 

e Wind and Install T1 

e Install Topside Ics 

e Install Remainder of Topside Components 
e Download and Install Required Software 
@ Configure Si570 for LF Option 


e Test the Stage 


Local Oscillator and Control Detailed Build Notes 
Bottom of the Board 
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Avoid 
coaiue 
ee 


8°13:2010 : 
! Install Protective Topside Parts 


UBUILD 
Install these resistors first, so as to protet against solder splashover at pins 4 and 8 off the 


Si570 (see below) 


| Check\Designation|Component [Marking \CategorylOrientation|Notes 


2.2k 1/6W i |red-red-red-gid AIGW N-S 


red-red-red-gld 


Rina Install Bottomside Components 
| BUILD 


ny 
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Note the orientation photo for the Si570 and install with correct orientation. 


ay close attention to the pins 4 , 7, and 8, as their footprint is quite small relative to the 
other pads. The very tight space around those pins and the multiple contacts in close 
proximity can easily lead to frustrating solder bridges. 


|CheckiDesignation|(Component [Marking 


\Category|Orientation|Notes 


smt) black stripe su call 
Sa. SMT . 
Ksmt) black stripe 4206 hite pads 
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T 
BUILD 


Wind and Install T1 


You should take two 5" strands of #30 wire and twist them together ("bifilar") so you get around 
3 twists to the inch. Using the resultant bifilar strand, thread it through the binocular core for 
two turns. Remember a turn is a trip that: 

(1) starts at a particular hole 

(2) goes into that hole and out of the other end 

(3) goes into the hole nthat is across from the hole out of which it just exited, and 

(4) Comes out of the hole at the opposite end and across from the original entry hole. 

Do that series twice with the twisted pair and you have a transformer with two windings (each 
winding corresponding to one of the two twisted single wires). 

Each winding (primary and secondary) is two turns. Since the windings are identical in length 
and number of turns, you can arbitratily pick either one as the primary, with the remaining 


winding serving as the secondary winding. 
(Hint: use an ohmmeter (or other continuity checker) to identify which wire-ends go together to 


make the ends of a winding. 
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eit 
http://www.wbS5rvz.com/sdr/ensemble_rx_ii/03_lo.htm 


Tor the windings of T1, the local oscillator isolation transformer. This will be rectified in a 
later version of the pcb (as of 19 Juy 2012, the original version is documented herein). 

If the local oscillator isolation transformer is not connected properly some of the Si570 
fundamental and harmonics will be radiated from the USB and other cables. 

The principle is that the grounded side of the isolation transformers should go to the same 
end of the primary and secondary. The two wires that come from the same hole in the 
binocular core. 

The fix for this is documented in a paper by Alan G4ZFQ - please refer to that paper for the 


important details. Pas | tv al Duh kK [ (3 


If you are unfamiliar with winding and installing inductors, you may want to refer to the 
WB5RVZ construction hints for coils (toroidal) and transformers (toroida! and binocular). Click 
here for details on identifying toroid cores. 


Decoding the trqansformer specifications: 
Transformers’ windings are specified using the pattern "nnT/wXmmT™ or "wXmmT/nnT", where: 


e "nn" is the number of turns in the single winding 
‘e "mm" is the number of turns in the multiple windings 
e "“w" =the number of multiple windings (e.g., 2 = bifilar; 3 = trifilar, etc.) 


Thus, e.g., "18T/2x9T bifilar #30" means, using #30 wire, produce a single 18 turn primary 
winding and two 9-turn secondary windings; "2x9T bifilar) 18T #30" means, using #30 wire, 
produce two 9-turn primary windings and a single 18 turn secondary winding. 
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https://sites.google.com/site/g4zfqradio/softrock_ensemble_isolation... .. 


Softrock_Ensemble_Isolation. Transformers 


This page has been checked by Tony, KB9YIG, the Softrock kit producer and 
supplier. 


Gerhard PA1GVE discovered a mistake in the PCB layout of the Ensemble range. This 
is his post starting the thread. http://groups. yahoo.com/group/softrock40/message 
/66538 


After much discussion the following has been determined. 


If the local oscillator isolation transformer is not connected properly some of the 
Si570 fundamental and harmonics will be radiated from the USB and other cables. 


If the antenna isolation transformer is not connected properly then the outer of the 
antenna coax will be prone to common mode currents causing noise pickup on 
receive and local emissions on transmit. 


The principle is that the grounded side of the isolation transformers should go to the 
same end of the primary and secondary. The two wires that come from the same 
hole in the binocular core. 


This only affects the Ensemble. In all cases the schematics are correct. July 2012 


Tony intends to alter the PCB when practical, at this time all Ensembles need 
altering. November 2012:- The VHF Ensemble is now correct, see below. 


It is recommended that all Ensembles are modified. 


Ensemble RX and Ensemble RXII:- T1 and T2 need one winding crossed. 
Ensemble RXTX T6 needs one winding crossed. 


VHF Ensemble Ti needs one winding crossed. November 12 2012. "The board 
layout error on the 6m/4m/2m RX Ensemble board where either the primary or 
secondary leads of T1 needed to be crossed for best performance has now been 
corrected with the latest 6m/4m/2m RX Ensemble circuit board. The new circuit 
board, now supplied in 6m/4m/2m RX Ensemble kits, has the date 9/8/12 in the 
silkscreen printing on the top surface of the board. 

Changes will be made to the RX Ensemble II board and RXTX Ensemble board when 
existing boards are used up. 

Tony KB9YIG" 
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This shows a transformer with one winding crossed. 

This was done on an installed transformer. After removing both wires (actually the 
primary) I soldered them from the top. 

Either winding may be crossed. 


So for an Ensemble that is already assembled the one that looks easiest to change 
may be altered. 


Further Explanations. 
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Examination of the Ensemble receiver PCBs shows the grounding point of the two 
windings of the LO isolating transformer, T1, are diagonally apart, not adjacent. This 
also applies to the RXTX antenna transformer, T6. 

On the Ensemble RX antenna input transformer, T2, the primary ground is the shell 
of the plug. The schematic shows the secondary is grounded to RF by C37. So one 
of the windings needs to be fitted crossed. 

The RXTX LO transformer,T1, is correct. 


‘To make the correction ===" 
connect one winding Ete @ @ 
swapped left to right _ Piet 
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Robby produced this summary of the Ensemble RXTX and Ensemble 


Receiver. 

. G shows the transformer ground points on the PCB. 

T1 of the RXTX is correct, the transformer is mounted with wires straight. 
The others need to have one pair crossed. Either the primary or the 


secondary. 
T1 of the VHF Ensemble will also need changing. 


| Note the "ANT GND" option should normally be left disconnected. A link here defeats 
the purpose of using an isolating transformer. 


LOW OUTPUT ON 20 METRES WITH AN ENSEMBLE RXTX BUILT FOR 
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40/30/20m 


Paul, 9H1FQ, persevered with this problem that has affected some of the Ensembles 
built to this configuration and found the LPF to blame. 
Tony has altered the design slightly. It was found the HF cutoff was too low. See 
Robby's pages http://www.wb5rvz.org/ensembie_rxtx/ and set the band option. 
The revision is on RF/IO. 


My tests seem to put the blame on the T37-6 cores, I measured an AL_Value of 3.8 
compared with the 3.0 specified. 
The original design seems correct but the tolerance of the core material has caused 
the inductors to be too high. I measured 1uH rather than the specified 0.8uH. 

To correct for this on assembled Ensembles I suggest just reducing the number of 
turns on L2 and L3. Try removing one or two turns and check that one watt output is 
easily achieved on 20m. 

This should make the LPF conform to the original design. 


I am wondering if this might affect other LPFs. If the 30/20/17 metre build has a 
significantly lower output on 17m try removing a turn from L2 and L3. 


Note that the available output is greatest on the low frequencies and reduces on the 
higher bands. 

A 160m Ensemble may well give over 2 watts but a 10m Ensemble may struggle to 
make 1 watt. 
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X II Builders' Notes Ginet | 
http://www.wb5rvz.com/sdr/ensemble_rx_ii/03_lo.htm 


lies Install Topside Ics 
ptr 


Bipot check the orientation on the two optoisolators. They should be oriented so that 
heir “dimple” is in the upper left-hand corner. 


|CheckiDesignation|Component [Marking ___ |CategorylOrientation|Notes 


8 pin di 
socket . or ATTiny85 


AVR ATTINY85-20PU 
ve Take ESD 
r aa precautions 
LTV-817 gg | " DIP-4 dimple i in Take ESD 
Opto- -lsolator Ty 817 i upper left) ¢3) precautions 
LIVB17 ; DIP-4 Oe ie y) nice 
Opto-lsolator Ty aay upper left) ? precautions 


lia Install Remainder of Topside Components 
JUBUILD 
2. tial installing the resistors and diodes clustered near the USB connector area. Builders 


ave been known to insert these into the wrong holes. Review the board layout and the 
orientation column below to double check the orientation. 


The body of each zener is to be located above the silkscreen circles for D1 and D2 on the board 
with the diodes mounted standing perpendicular to the board in a hairpin fashion. The banded 
end of each diode is then at the lead of the diode that loops back to the circuit board. 


lCategory(Orientation|Notes 


Check|Designation|\Component |Marking 
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BUILD 


| BUILD 
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The band 
end of the 
diode is 
the hairpin 
lead - see 
board 
layout 


BZX55C3V3 
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Download and Install Required Software 
All of the latest versions of essential firmware configuration programs, USB driver and their 
associated documentation can be obtained from Fred PEOFKO's website: 

e USB driver: (search for "Download Firmware source and .hex files") 


e CFGSR program: (search for “Download") 


e Documentation 


In order to test (and later, operate) your rig, you must download and install required software 
(SDR programs and Dynamic Link Libraries, along with hardware drivers. The actual steps and 
programs may vary, depending upon your computer's windows operating system version (XP, 
Vista, or Wiridows 7) and architecture CPU/memory (32 bit or 64 bit). 
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| Bess 


(Bottom of the Board 


urrent Draw 


est Setup 
Power up the regular circuit side of the board 


Measure the current draw on the 12 V power lead (WITHOUT the USB plugged in) 


Plug in the USB cable and keep 12V power to the main circuit 


| Measure the current draw on the 12 V power lead (WITH the USB plugged in). You should get a slightly 


higher current draw. 
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—sjTest Measurements 
ed 1eStpoint 


urrent Draw - NO USB | 


Units |Nominal Value 
urrent Draw - USB plugged in 


< 8 


(Author's \Yours 


~~ Test T1 Windings 


Pi test Setup 


Using an ohmmeter, check for continuity between the right-hand pad for C35 (point marked "A") and 
the USB ground (point marked "B"). You should get continuity (~ 0 ohms). Then, check for continuity (~ 
0 ohms) between the right-hand pad of C35 (point marked "A") and the regular ground (point marked 
"C"). You should NOT get continuity; if you do get continuity, then you have a short in the windings or 
you have your windings crossed. 


Test Measurements 


Testpoint lUnits _|Nominal Value [Author's Yours 
FA"to"B" Eien ei 
"A" to aCe 
=~. .1LO Stage Outputs 
eee “Test Setup 


Here we want to measure the output (4x center frequency for dividers). It is measured WRT (regular) 


1/29/13 11:39 AM 


“On re SVICOW Wey ian ; a oe 
ii . ic 


} i . cd sinaiowenoM reat 
¥ Se WITS at ne et anieh ye) a Ea) orn. eanire Crheia 


j A Fe > 4 . we 
me, A OY, BES Pee VIBE T jam W seal a a at él y dak ee A 


a LU i. 7 werd jg 


? ¥ 
iT : é ort “iT! = 
14, ik Pt ties enutpemcesszer et. = ae Te EA AL, > aaa sme ee metab t ios ae rs) 
at ie Lg i ! : i } " tity ‘ med, 
‘Ta fi ) ' , Fa ce by. ry . - Wei! 7 4 Sit } 
i i, | arn te Pee ae eT eee en Te, ee eee VE ee ee meni tire ie marine Hema 3 
. : \ < 
~ pe tba ced Al Se ; 
' , = : FAST ELIF ni 'T fee z ae 
7 : cutee jest 


\ 


‘ Ong (‘Ae boxer iniog) cS. rot. bag bnsr-irton art nsowied vite nitno: a juerio saterarario he pre * hy 
=} VHONIAS 107 oars nent (amile.0 -) \Quniides Isp Disarts wor .("s LsrrLiniog} bruow GSU emieaam Zu 
baiieng fog) bruCD Wwluos) at) bre ("A" berhisin JOg) a6o%6 bsq one: stile it neswise (emAoO 7 
36 Bonibnnw srt hi nore 6 evan voy narif Viiunitnos top ob voy. wiunitnes Yop TOW biuope way a" 
: He 2010 SOnbhin “* ie 7 aver aye 


y 
; + 
ip 
* «A ; Ss 4 : t 
Bock AS aM ily PR ge SE” BAO ly : . 
‘ -_ : | ain amenuesoM $a0T 
Pi ¥ rm . ; 
in ue «Ren eon ee F 
SOT alto: uA} Per “dis yet erst BY thn tir OVe: f eiis Uy 1% 1 
SS Se 7 aqmtiian L " —— = ¥"] e 
; ani we 
phil netic Sa nied cnemisttr eats a tall ate ney “ ke 
oi > 


i “Wes | _ StuqiuO egsié OF 


We a i quteé tes 
| ‘(sluger) TAY Denvesem 2i I (e19b'vib 10) yoneupen isinss x}) iuqiuo eri es wwesern eFtrew ew ers 
ot ; ; x : ; a 


II Builders' Notes http://www.wbSrvz.com/sdr/ensemble_rx_ii/03_lo.htm ‘| 


~~. 1ground (at the R9 hairpion lead). 


Setup 


Be sure all software and drivers, etc., have been installed. Connect the USB jack via USB cable to the 
PC. You should hear the "BoopBoop” sound the PC makes when it recognizes a device (the Ensemble) 
has been attached to a USB port.. 


Next, run CFGSR.exe and you should get the following screen: 


cS Daneman rears oe eto Ae pie Gale aidanabiiaiec: " : 


‘General | USB | Si570 LO | Tune | ABPF | Calibrate | Test | Mobo About | 


I apse eae a a> yrs a gecas Var Seen eae omer a General * 1 


Powered by S$i570 | 
Manufacturer: www.obdev.at | 


Product: DG8SAQ-12C : ) 
Serialnumber: PEOQFKO-0 


E 

: 4 

| 

| __ Configuration tool for the SoftRock V9.0 $i870 


_ USBAVR Si570-connected VI5.12 00 pelfko 


bs : ESR ld? 2 a. ToS ERS NA LES segenieaniai ser 


~ j Par Ss Ci Close | 


jc ci Na eat SEEN Gesu es Sena Re OECD See nt O I ee een RA eee 


Then, check out the "Si570" tab. It should look like this: 
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LO. Yat, > 
cI AEE) Fey 
int dell 
U4 | 
mult (BP 
"oO Vas, 
mult (C Ie) 
[a lo) 
RAPP EE es 8. ih 
ve Kea) me {lk 2 
O —Y U— 1G 535K 6-159 re 
“6 Ga2ae wage 
6~16 32-64 |an., wade 5 
\~ Pod ~ she 8 pas 


| IK 
C\ Gn LARy LE /uel +P) 


General | USB 51570 |Lo Tune | ABPF Calibrate | Test Moba | About 


Be dae aE 
~*~ 


SSE UEC Talis SEMEL ne 8 ARLE ME bet tata d i 


Save | ) 


160 hdHz 


| 
| Startup: | 25.2 MHz VFO 7.05 MHz Save | 
| . : 

2 Smooth: 3500 ppm  @VFO + 247 KHz Save | 


| Reboot | Reset Si570 Factory default | 


| DGBSAQ: Save all last used frequency. 


igc addr: 


a 
} 
| 


Device : 


~ Close | Exit | 


PQ that the Local Oscillator's outputs are measured with respect to the analog ground plane, 
OT with respect to the galvanically isolated USB groundplane. The /QSD EN shunt is a good 
point for this ground connection. 


Using the CFGSR Software (at the "Tune" tab), test scenarios for setting the center frequency 
(remember, the Si570 produces a signal that is 4 times the desired center frequency). 


Measure the output at the hairpin lead of R9. 


Below is an example of tuning the Si570 in CFGSR, selecting a center frerquency of 1.53 MHz (with an 
Si570 output frequency of 4x, or 6.12MHz. (Pay no attention to the lousy oscilloscope behind the 
curtains - the output is really a square wave, but the scope is a cheap USB scope that doesn't sample 


HF square waves very well.) 
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a eR 


al | LISB Sere | LO Tune | ABP | | Ceibreie | Tear | Me 
/ } 


Desired Canter Freq 


It ba 


he a 
LO Tuned to 6.12 MHz Eo 
iP 


a << .  ——— mom | 
You can place your mouse on the frequency in the center frequency field and turn your mouse wheel. 


The center frequency will increase or decrease and the LO Output frequency (4x) will increase or 
decrease at a rate 4 times that of the center frequency. 


John, KB6QL, discovered this trick for those with no scope, counter, or HF radio to use in testing LO 
output: 


"Turns out that local oscillator can be tuned for a frequency that is in the FM band. So, as a quick and 
dirty, | got out my little MP3 player-cum-FM-radio and tuned it to that frequency and let the headset 
cord/ant drape over the RX. It gave me full quieting. Then | switched the RX to another frequency and 
the quieting was gone." 


Troubleshooting Hints 
Si570 Does Not Respond to Control Signals 
Soldering on the Si570 is the most usual problem with lack of control, providing the USB is properly 


recognised. 
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heed Gl 


tg Pape mle 
4. : Davi {P| ia I 


~~. .Nalidate Filter Selection Outputs 


7) CT Test Setup 
. Start up CFSR again and tune the local oscillator through four frequencies (each being in the middle of 


one of the bands): 


1. 2MHz 
2. 6MHz 
3.  12MHz 
4. 24MHz 


Measure the voltages at "FL SEL 0" (R13 hairpin) and "FL SEL 1" (R12 hairpin) with respect to regular 


ground 


(The high/low values at R12 and R13 are used in the ABPF switching truth table, shown in the 
tic Band Pass Filter stage's introductory paragraphs. 


Niitarms i 
AUTOMAUC DANG Fradss File 


Test Measurements 
Testpoint 


12 (for 2 MHz band 0) 
42 (for 6 MHz band 1) 
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lUnits [Nominal Value [Author's Yours 
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R13 (for 2 MHz band 0 


R13 (for 6 MHz band 1 
{R13 (for 12 MHz band 2 100 mV 
4.92 
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Ensemble RX Il 04. Quadrature Clock Generator. 


» Home © Bill of Materials Power Supply - USB Power Supply Local Oscillator and Control Quadrature Clock - 
Generator Auto Band Pass Filters Quadrature Sampling Detector Operational Amplifiers ‘Comments 
Acronyms Inventory OME. as of 7/19/2012 Components By Stage WBS5RVZ Main Website 


‘. 


( (Search selected SDR sites 


his stage divides the local oscillator output by 4 and shifts the phase of the dividend signals such that they are now 
jone-fourth the LO frequency and 90 degrees separated in phase (i.e., in quadrature). Both signals are identical in all 


regards except phase. They will be used to clock the switch used in the Quadrature Sampling Detector (QSD) stage. 
i(do directly to build notes) 


{Quadrature Clock Generator Schematic ; 
\(Resistor testpoints (hairpin, top, or left-hand lead), as physically installed o on n the board, are marked in 1 the schematic 
|with red dots) 


I(Click for Full Schematic) 
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LY ——- G——— 


| 3 ¥DC 


R10 
18k 
R11 was 
16k. ‘Yip U12 
v 74AC74 ¢ 74AC74 


For HF operation do not populate U12 locat: 
and connect wire jumper at peat Bie locatic 


From LO 


An 
U6 74AC74 14 bem 


‘above schematic has clickable areas that can be used for navigation) 


{go directly to build notes) 
Juadrature Clock Generator Bill of Materials 


Stage Bill of Materials 
resistor i images and color codes courtesy of Wilfried, DLSSWB's R-Color Code program) 
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Quadrature 
a C48 band-specifiq misc coe rt 
Generator 
| ‘ Quadrature 
hf-jmp band-specific misc Clock 
Generator 
Quadrature 
C36 0.1 uF yellow pads Clock 
Generator 
410 k 1/6W Quadrature 
| R10 . S-N Clock 
| 5% 
| Generator 
| 40 k 1/6W Quadrature 
R11 Fs N-S Clock 
5% 
Generator 


bares ; Quadrature 
4) Clock 


ae look f 
cepa! Generator 


Quadrature 
Clock 
Generator 


U12 band-specific 


Band Specific Items for HF Band : 
‘CheckDesignation\Ccomponent _|Marking|Category|Orientation|Notes|Circuit 


i j j Q 
5 48 omit for this Omit baal ire uadrature Clock 
_ foand 
heim Shunt wire oe 
Jy cut-off lead) 


1 q 


” |CategorylOrientation|Notes|Circuit 
Quadrature 
ow ae lock 
[Le enerator 
Quadrature 
ee 


|CheckDesignation(Ccomponent(Marking 
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lock 
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Quadrature 
lock 
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Dual D FF 


[Quadrature Clock Generator Summary Build Notes 


e Install Voltage Divider Resistors 
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| e Install |Cs and SMT Capacitors 


| 


e = Install HF Jumper 


“is Test the e Slate 


3 


& 


sonar of es Soar 


c 


1 we 83: ‘Install ICs and SMT Capacitors 


BUILD 
Here, you will install U6 (to get a divide-by-4) and, if building the LF option, U12 (to get a divide- 


by-16); also installed will be the appropriate SMT bypass capacitors. 


PN is required for both HF and LF options; U12 is only needed for the LF option. Watch out 
Tor the potential to install U6 in the wrong set of pads! 


PSE aT [Marking ICategorylOrientation. 


iBandComponent [Marking _| 
omit for this | 
band (Omit) 

band-specifi 
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BUILD 


74AC74 
LF |Dual D FF 
(SOIC-14) 
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74AC74 


T op of the Board 


Ane 


= Install Voltage Bividen Resistors 
| UBUILD 


ay careful attention to the orientation (S-N and N-S, respectively) of R10 and R11. Some 
juilders have inadvertently installed these with a horizontal orientation rather than a 
vertical orientation. 


eo ena ae 


1/6W 


Check|Designation|Component [Marking - 
10 k 1/6W sdasceleSsel Le. 


hie Install HF Jumper 
UBUILD — If building the HF option, omit U12 and Install the jumper wire to bypass U12 with the LO signal 


CheckDeslg nation(Component Marking Category/Orientation\Notes 
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(These photos were of an ae Raard design. it has changed since the author built the kit upon which these notes 
jare based. The board layout graphics are, however, current.) 
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| Quadrature Clock Generator Testing 


=~ = -oCurrent Draw 
™ Test Setup 
With both the USB cable and the power cable plugged in, measure the current draw in the positive 


power lead. 


Measure the current draw with just the 12V power. 
Note: the current draw will be slightly higher if you installed U12 as part of an LF option build 


Test Measurements 
lTestpoint - Units [Nominal Value — Author's [Yours | 
Current draw WITH USB ABs SFR be a 


Test Voltage Divider 


est Setup 

en performing the following tests, you must apply [pwer to the board AND plug in the USB 
| 

| 


cable. Otherwise, results will not be as expected. 


: Plug in USB and power the board. 


Measure the voltage on the R11 hairpin; you should see 50% of the %v rail voltage. 


the 5 volt rail 


Depending upon your DMM, your measurements may vary. What we are looking for here is roughly half 
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lAuthor's Yours 


ivider Pin Voltages 
est Setup 


Power USB and 12V. Then measure the voltages on the pins (and, separately, on the pads) of U6 
(74AC74). Refer to the color codes on the graphic for the voltages. 


Pins 3 and 11 will not show exactly 2.5Vdc because they have the additional AC component of the local 


oscillator signal from C3. The important idea is - for those pins which should nominally be 2.5Vdc - you 
do NOT want to see 0 or 5 Vdc! 


If you are building the LF option, you should perform this test on both U12 and U6; otherwise, just test 
UGsiir« 


Test Measurements 
lTestpoint Units 


2/21/13 11:47 AM 


Saree 


ke 2inemoqwarsM teehee 
Bs tte, | el +P» BAG yar te ; i lo i ca ens sani@at 3 ee ” : ; + 
i: vat hededl retin bse . — Yih 8 DA cite ® ist ik Cea gte2 ot 4 ; a ae 


a4 wipes TRY) niish ir 
~ on oun tee ae at 
- — wales = a 


B ~ A 4 . . 
enig od! no 2egetioy act awesert neqT VET brsey 1908 ) ah shh 
4 7 . - - : Ni y 
Riloy Sri) rt oihkueD ert no eoabe> ioloD sn at ste (PT IARY) a 
a a ‘ . { 4 * hes’, is 4 
: al A. 4 wat } ra ~ th i te : ihe f w & i] D Boe 
tesol ‘atti nAeragMo) DA isnobibbs ail! aved yer) seusyed OB VE.\uIORXS Ware FON TW TGA & STH 


a 


; th shoe 

uoy = abV2.S 60 Vilanienen biuorle Nordw enig dzori ot ~ 2: Sebi ashogm! onl £9 mot isngie Tonge “ith ; 
isb¥ @19 0 age ct tnew TOV ob See 

iat tai] aeiwieriic Ol) be STU ited Ao tant anit smote pivode voy .ncitqe 3 srt onibliud es Woy Tas oo 


lois ies 1. Dien i 
eB a shone iil ae" RAR: Ha VIB cele Le } 


teva 


fi! If Builders' Notes 


Quadrature Colck Generated Waveforms 
| Test Setup 


Set your board up to oscillate at a selected center frequency, e.g., 7.100 MHz. 


SEA 


If you have a dual trace scope available, probe the two "QSD CLK (n)" test points and you should get a 
waveform similar to the one shown here. 


The testpoint marked "LO Clock" will provide the Si570's output frequency or, in the case of the LF 
option, that frequency divided by 4 (courtesy of U12). 


Your mileage may vary, depending upon the desired center frequency you select and the quality of your 
scope (some scopes tend to have issues with these square waves - still, the scope should show two 
waveforms in quadrature at the desired center frequency). 
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Home Bands Power Supply USB Power LO Dividers 
BPFs QSD Op Amps BOM BOM X-Ref Inventory 


Revisions WB5RVZ 
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Ensemble RX Il (HF/LF) Quadrature 
Clock Generator 
Band: HF 


Introduction 


Band Specific Components 


This stage involves band-specific components and is currently configured for 
the HF band. If you need to configure this page for a different band, click on 
the "Band" tab in the menu above. This would take you to the home page, 
where you can select the new band and then return to this page. 


General Info About the Stage 


| This stage divides the local oscillator output by 4 and shifts the phase of the 
| dividend signals such that they are now one-fourth the LO frequency and 90 

| degrees separated in phase (i.e., in quadrature). Both signals are identical in 
| all regards except phase. They will be used to clock the switch used in the 


Quadrature Sampling Detector (QSD) stage. 
| 
| Theory of Operation 


2/21/13 12:05 PM 


evedivid- 
yiojnayn! 


\VACAW -  afidizives A= 


WO CING a | XS aldmsend 
\oisyened: 2012 bs 
WH cbast os 3 


=i 
or 
mn 
F eae 


4 ois’ 


nor. ubowal 
eitionoqmo’) oitiveg@ ba . 


IT Howeitroe> Ylinerw> 2 bas 2tqenoamo> siti 2aqz2- -DNsd zoviownt aan 
NO AID bss INSISIIIb 6 YO? 9e5q ZI} SiUEt ined ait 380n LOY Tf .basd FH 96 
.296q Siren 9ft oF voy Sasi bluow 2idT .ovods. urea srif Al ds} “pas 9 3) 
326Q 2103 oF muta | only one boad wena Josive ni63 voy 9 


 SpAi2 ons juodA ote tet 


arid to Se6tiq oii? adtine bas b yd tuatwo roisilizeo Isaoi odt eobivih see a 
62 bre yonsupsrt 0.) 993 risayot- ben wor S16 veri Iori rove dlsngie ® 


all Inaiinab? « SIG AArigiz A708 . {TwIsibawp ni ¢-O3) I26f1Q ni besieged 26 
SM NDS2y Motiwe Stit Asolo af bSeu od Itiw Hyedt Se bg eae 7 = 


fost | soneie (G20) 10323790 gnivomée ¢ SWE DBI 
: ay “fe 
“ote ae N08 


ye 
if 


ay 


a : » Pid@iatura 


Ss SS _ $$ —— — - = _ ¥ en ———— a | 


7 
http://www.wbSrvz.org/ensemble_rx_ii/04_div ‘ 


Stage Schematic 


5 pc 


74AC74 | ? ? 
\/ 


For HF operation do not populate U12 
and connect wire jumper at HF jumper 


From LO 


U6 74AC74 
V/ 


Go to Top of Page 


Click here for full schematic 


(Red dots represent the "hairpin" (or left-hand or topmost) lead of the 
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Board Layouts 


Board Top 
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yuadrature Clock Generator 


1. Install Voltage Divider Resistors 
2. Install ICs and SMT Capacitors 
3. Install HF Jumper 

4. Test the Stage 


Quadrature Clock Generator Bill of 
Materials 
(HF band option) 


Check | Type | Catego Component | Count | Markin image 


omit for 
Band-specific | Omit rie pend 2 


| 
Capacitor SMT 1206 ote 1 ote black 
| bak 


74AC74 74AC74 
= ie aa : iy 


ES aC 
wire Cutoff (cut-off 1 
ao. lead) 


Go to Top of Page 


Detailed Build Steps 


AS Install Voltage Divider Resistors 


Pay careful attention to the orientation (S-N and N-S, 
respectively) of R10 and R11. Some builders have 
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inadvertently installed these with a horizontal orientation 
rather than a vertical orientation. 


: : Component : ; : 
Check | Designation pyietcare Orientation | Marking | Image Ban 


10 k 1/6W 5% brn-blk- TW 
ora-gld 


10 k 1/6W 5% brn-blk- 
R11 - 
ee (top) ora-gld ; 


aN Install ICs and SMT Capacitors 
IRE 


Here, you will install U6 (to get a divide-by-4) and, if building the LF option, 
U12 (to get a divide-by-16); also installed will be the appropriate SMT bypass 
Capacitors. 


U6 is required for both HF and LF options; U12 is only 
needed for the LF option. Watch out for the potential to 
install U6 in the wrong set of pads! 


Component 
top/bottom 


Check | Designation Orientation Marking | Image 


0.1 uF 
((bottom)) 


white pads 


omit for this 
C48 band 
((bottom 


74AC74 Dual 
D FF 
((bottom)) 


74AC74 
ESD!!! 
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‘Ss Install HF Jumper 


w 


] 


HF jumper 


If building the HF option, omit U12 


and Install the jumper wire to bypass U12 with the LO signal 
: : Component ; : “ 
| check | Designation | 2 pls | Orientation | Marking image | Band | 


shunt wire | 
Oo hf-jmp (cut-off lead) HF | 
top) 


Completed Photos 


View of Completed Topside 
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Test the Quadrature Clock Generator 
Stage 


Quadrature Clock 
Generator - Current 
Draw 


With both the USB cable and the power cable plugged in, measure the 
current draw in the positive power lead. 


Measure the current draw with just the 12V power. 


Note: the current draw will be slightly higher if you installed U12 as part of 
an LF option build 


Go to Top of Page | 
Test Steps (if any) 
Test 


Point 
Current 


UOM | Nominal | Author's | Builder's 


Quadrature Clock 
Generator - Test Voltage 


| Step 


Current 
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Divider 


When performing the following tests, you must apply [pwer 
to the board AND plug in the USB cable. Otherwise, results 
will not be as expected. 


Plug in USB and power the board. 


Measure the voltage on the R11 hairpin; you should see 50% of the %v rail 
voltage. 


Depending upon your DMM, your measurements may vary. What we are 
looking for here is roughly half the 5 volt rail. 


Troubleshooting the Voltage Divider 


If you do not get the expected R11 value you expect, the 

possibilities are most likely that you have a short or you have | 
mounted the wrong resistor value(s). For the latter case, you | 
may want to use the utility Voltage Divider Calculator to enter | 
your actual R11 value (Vout and see what resistance values 

might produce that voltage. 


Go to Top of Page 
Test Steps (if any) 


Test 
Point 
R11 
hairpin 
(WRT 
regular 
gnd) 


Step UOM | Nominal | Author's | Builder's 
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aa Quadrature Clock 
Generator - Divider Pin 
Voltages 


Power USB and 12V. Then measure the voltages on the pins (and, separately, 
on the pads) of U6 (74AC74). Refer to the color codes on the graphic for the 
voltages. 


Pins 3 and 11 will not show exactly 2.5Vdc because they have the additional 
AC component of the local oscillator signal from C3. The important idea is - 
for those pins which should nominally be 2.5Vdc - you do NOT want to see 0 
or 5 Vdc! 


If you are building the LF option, you should perform this test on both U12 
and U6; otherwise, just test U6. 
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Go to Top of Page 


Test Steps (if any) 


| Step : UOM | Nominal | Author's | Builder's 


Quadrature Clock 
Generator - Quadrature 
Colck Generated 
Waveforms 


Set your board up to oscillate at a selected center frequency, e.g., 7.100 
MHz. 
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If you have a dual trace scope available, probe the two "QSD CLK (n)" test 
points and you should get a waveform similar to the one shown here. 


The testpoint marked "LO Clock" will provide the $i570's output frequency or, 
in the case of the LF option, that frequency divided by 4 (courtesy of U12). 


Your mileage may vary, depending upon the desired center frequency you 
select and the quality of your scope (some scopes tend to have issues with 
these square waves - still, the scope should show two waveforms in 
quadrature at the desired center frequency). 
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Test Steps (if any) 
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Ensemble RX II (HF/LF) Auto Band Pass Filters 
Band: HF 


Introduction 


Band Specific Components 


This stage involves band-specific components and is currently configured for the HF band. If you need to 
configure this page for a different band, click on the "Band" tab in the menu above. This would take you 
to the home page, where you can select the new band and then return to this page. 


General Info About the Stage 


This stage implements the automatic bandpass filtering circuit. The circuit uses two quad multiplexer 

switches to switch one of four bandpass filters into the QSD input. The filters provide continuous | 
coverage, in four “chunks”, from 1.8MHa through 30 MHz in the HF option and 0.180 MHz to 3.0 MHz in 
the LF option (with some under and overlaps). | 


Switching is automatic, via the two binary signals, "FL SEL 0” and "FL SEL 1". The ATTiny 85 
Microcontroller has a built-in band plan (which the user can adjust, using the facilities in the CFGSR 
program) which associates any output frequency of the Local Oscillator to the most appropriate filter and 
issues the corresponding bits to "FL SEL 0" and "FL SEL 1", per the following truth table: 


Filter Selection Truth Table 


(Frequencies in the Low/High columns are given for the HF option, with the frequencies for the LF option 
shown inside of parentheses) 


Sel 1 (R12 Sel 0 (R13 Band | Low HF (LF) MHz_ | High HF (LF) MHz 


L 
= 
(SEL-O is at the hairpin lead of R13; SEL-1 is at the hairpin lead of R12) | 


These notes detail the construction of each of the four bandpass filters, with a simple continuity test at 
the end of each filter's construction to verify soldering of the leads of the coils. 


If you are unfamiliar with toroid and binocular inductor construction, please see the WB5RVZ 
Construction hints for inductors. 


(Note: completed photos of this and the next stage were, unfortunately not taken at stage-end. The 
completed photos shown are from the final stage, with the uninstalled sections photoshopped out. 


Apologies.) 
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Theory of Operation 


‘Stage Schematic 
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Click here for full schematic 


(Red dots represent the “hairpin” (or left-hand or topmost) lead of the component) 


Board Layouts 


Board Top 
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Install BPE in/ ‘Ou i+ G omponents 


, install and ¢ Continuity 3 Test ‘the. Band 0 BPF 


Install the Band ) Ind ictors 


Install and ¢ 8 onti inuityv Test +h e Rand 4 BPF 


. Install the Band 1 inductors 


Insta fi the Band 4 Stati c Components 


install and Continuity Test the Ban id 2 BPF 


install the Band ? Inductors 


install the Band 2 Static Components 
install and Continuity Test the Band 3 BPF 


install the Band 3 Inductors 
Install the Band 3 Static Components 


install Bottomside Components 


Install Antenna lack 


Test the Stage 
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Auto Band Pass Filters Bill of Materials 


(HF band option 


Check | Type Catego 
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Oo Capacitor Ceramic | 100 pF 5% 101 


<I 


2 
| jem wih 
ie. 390 pF 5% 
[eon 1500 pF 10% | 2 

o/ ne Ceramic | 0.047 uF 5% 
B: na 


391 


(smt) eae h 
Capacitor | SMT 1206 | 0.1 uF black emer, HT 
stripe K 
BNC ( , 
Connector 
connector | Jack Male - PCB i 
mount 
FST3253 
IC SOIC-16 | mux/demux 
switch 


BN-43-2402 
(no 
markings!) 


: Binocular 
inductor 

core 
inductor Toroid 


|e | 
O.T3uH: 77 
Inductor | coil #30 on yellow 
125-6 core 
0.46uH: 13T 
Inductor | coil #30 on Z yellow 
125-6 core 


T25-6 
toroid core 


T30-2 
toroid core 
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2uH: 21T 
inductor | Coil EOS ip} 2 red 
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Inductor | coil SND, red 
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Inductor | coil een) 2 red 
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aN Install BPF In/Out Components 


Inductor Information 


Common Techniques: 


e One turn: 
© For toroids, one turn is a single pass through the center hole. 
© For binocular cores, one turn is a pass in which the wire goes in the bottom, comes out the 
top, goes back in the other hole at the top, and comes out the other hole at the bottom. 

e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar strand by taking the length of 
wire specified for the primary winding, folding it into half(thirds), twisting it to 3~ twists per inch, 
and winding it over the primary winding. One end of such a strand will have two(three) leads; the 
other end will have a “hairpin” bend (and a single lead in the case of tri-filar). 

e Multi-filar windings are usually done AFTER the uni-filar winding is done. 

e Windings shoud be evenly spaced and ideally made such that the winding covers ~345 degrees of the 
toroid 

e Inductance values given are for the single (uni-filar) winding. They are provided to help verify turn 
counts and core material selected. 

© Toroid nomenclature provides the outside diameter of the toroid (in hundredths of an inch - the "30" 
in "T30-2"), and material code (the "2" in "T30-2"). Color codes used in these kits are: 

© 2=Red 

© 3=Gray 

© 6=Yellow 

© 7=White 

© 10=Black 

© 12=Green (with White on opposite side) 


Inductors In This Step 


T02 


XFRMR: 23.04uH: 4T(bi)T #30(12 (2x6)in) on BN43-2402 
Using a total of approximately 10 inches of #30 wire, wind 4 turns , bifilar, on a BN-43-2402 
ferrite.Inductance of the single winding (usually the primary) is 23.04 uH. 


T03 


XFRMR: 23.04uH: 4T/2T(bi)T #30(12 (6/2x3)in) on BN43-2402 

Primary: Using approximately 7 inches of #30 wire, wind 4 turns on a BN-43-2402 ferrite. 
Secondary: Using a total of 7 inches of #30 wire, wind 2 turns , bifilar, on the ferrite in the same 
direction as the primary winding. Inductance of the single winding (usually the primary) is 23.04 uH. 
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T2 has a single primary and a single secondary windings; T3 one primary and two secondary windings. 


A ALERT! Original Ensemble RXII PCB layouts have an error in the placement of the leads 
for T2, the Antenna isolation transformer. If the antenna isolation transformer is not 
connected properly then the outer of the antenna coax will be prone to common mode 
| currents causing noise pickup on receive. The principle is that the grounded side of the 
isolation transformers should go to the same end of the primary and secondary. The two 
wires that come from the same hole in the binocular core.:must be switched (for one of 
the windings, primary orsecondary - your choice). See the article by Alan G4ZFQ for 
IMPORTANT details. 


| The T3 secondary windings are connected by a trace on the board such that the secondary winding ends 
| not connected together are 180 degrees phase different. Only one secondary winding is connected 
through the QSD switches of U10 at any instant of time resulting in signal integration on capacitors C20 
and C21. T3 also provides a 4:1 Z transformation from the BPF to the QSD circuit. 


Once the transformers are wound and installed, you should turn the board over and run continuity tests 
on the primary and secondary windings, per the above diagram 
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#30(12 
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BN43-2402 
BN-43-2402 
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#30(12 #30(12 
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BN43-2402 on 
BN43-2402 
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top 
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F 2.2k 1/6W 5% red-red- 
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top g 
2.2k 1/6W 5% red-red- | — 3 
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AN Install and Continuity Test the Band 0 BPF 
Qe 


| Band | Notes 


Note: 
see 
above 
note 
about 
switchi 
leads. 
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‘Magnetic Wire, 
enameled #30 


ma 
Bast 


EB 
AN Install the Band 0 Inductors 
DQ 


Inductor Information 
Common Techniques: 


e One turn: 
o For toroids, one turn is a single pass through the center hole. | 
o For binocular cores, one turn is a pass in which the wire goes in the bottom, comes out the | 
top, goes back in the other hole at the top, and comes out the other hole at the bottom. 
e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar strand by taking the length of 
wire specified for the primary winding, folding it into half(thirds), twisting it to 3~ twists per inch, 
and winding it over the primary winding. One end of such a strand will have two(three) leads; the 
other end will have a “hairpin” bend (and a single lead in the case of tri-filar). 
¢ Multi-filar windings are usually done AFTER the uni-filar winding is done. 
 Windings shoud be evenly spaced and ideally made such that the winding covers ~345 degrees of the 


toroid 
e Inductance values given are for the single (uni-filar) winding. They are provided to help verify turn 


counts and core material selected. 
e Toroid nomenclature provides the outside diameter of the toroid (in hundredths of an inch - the "30" 
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in gst and material code (the "2" in "T30-2"). Color codes used in these kits are: 
© 2=Re 
© 3=Gray 
© 6=Yellow 
© 7=White 
© 10=Black 
© 12=Green (with White on opposite side) 


Inductors In This Step 


LO1 


COIL: 5.5uH: 35T #30(Z0in) on T30-2(red) 


Using approximately 21 inches of #30 wire, wind 35 turns on a 0.30 inch od T30-2(red) ferrite. Inductance 
= 5.50 uH. 


LO2 


COIL: 2.6uH: 24T #30(15in) on T30-2(red) 
Using approximately 15 inches of #30 wire, wind 24 turns on a 0.30 inch od T30-2(red) ferrite. Inductance 
= 2.60 uH. 


LO3 


COIL: 5.5uH: 35T #30(20in) on T30-2(red) 
Using approximately 21 inches of #30 wire, wind 35 turns on a 0.30 inch od T30-2(red) ferrite. Inductance 
= 5.50 uH. 


First, you want to wind and install the coils and then continuity test them. The continuity test checks for 
continuity between the points labeled "1" and then tests the continuity between the points labeled "2". ME 
Wherever possible, the test points have been assigned to vias removed from but electrically connected 

to the coils’ vias, so as to give a good test of the soldering. 


“yea ; Component f ; : 
Check | Designation dn fbettom Orientation | Marking | Image Band | Notes 


5.5uH: 35T Te 
#30(20in) on 
T30-2(red) 


T30-2 toroid 


2.6uH: 24T 
#30(15in) on 
T30-2(red) 


core (top) 


5.5uH: 35T 
#30(20in) on 
LO3 T30-2(red) 
T30-2 toroid 


e fe 
efit cre 
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Install the Band 0 Static Components 


Once you have successfully verified continuity, you can proceed to install the remaining parts for the 
passband. 


Component 


Orientation | Marking 


Check | Designation Band | Notes 


0.047 uF 5% 
(top) 


680 pF 5% 
C07 


(jumper 
for LF) 


473 


co8 1500 pF 10% 


(top) 


Cco9 tha heh horiz 
(top) 


75 1/6W 5% vio-grn- | cova ieee 

top blk-gld 
120 1/6W 5% brn-red- ur | (jumper 
top brn-gld for LF 
75 1/6W 5% vio-grn- 

eer len oe He 


Ea 


Install and Continuity Test the Band 1 BPF 
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oe 


YP 
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Home Bands Power Supply USB Power LO Dividers BPFs QSD 


Op Amps BOM BOM X-Ref Inventory Revisions WB5RVZ 


Ensemble RX II (HF/LF) Bill of Materials 


Band: HF 
Project Bill of Materials 
Check | Type Cat Component Count | Markin Ima 
[ ] Band-specific | Omit ie Me ale Z 
4 X #4-40 hdw 
boardhdw HDW (nut, bolt, 


washer, spacer) 


é 


Capacitor 


ot 
Et 
a 
a 
val 
ra 


Ceramic | 100 pF 5% 
Capacitor Ceramic | 180 pF 5% 
Capacitor Ceramic | 390 pF 5% al 391 
oe 
Capacitor Ceramic | 680 pF 5% 3 
Ceramic | 1500 pF 10% 152 


Capacitor Ceramic 


Capacitor Ceramic 


Be 


a. oe 


i eeiaee oe 
_ ’ Beg: ggumaemenres 5 
os ae 
; " : 
"4 a 
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if Materials 


Capacitor | SMT 1206 | 0.1 uF lag | (smt) black 
stripe 


4.7 uF 10% 16V 
X7R RAD 


Capacitor Ceramic 


475 


BNC Connector 
Male - PCB 
mount 


connector Jack 


3.5mm stereo 
jack - PCB 
mount (rt-angle) 


connector Jack-RA 


DC Power Jack 
PCB Mount 
(rt-angle) 
2.5mm 


Connector Jack-RA 


baal eli 
i 
GWE! 


DC Power Plug 
5.5/2.5mm Pos 
Ctr 


Connector 


USB-B pcb jack 


connector Jack-RA (rt-angle) 


Diode Axial 1N4003 1N4003 


BZX55C3V3 3.3V 


zener diode 2 


Diode Axial BZX55C er 


LM78L05 voltage 


3- Output y 
regulator $f, 


TO-92 LM78L05 


io) 


FST3253 
mux/demux 
switch 


SOIC-16 FST3253 


LT6231 dual 
op-amp 


SOIC-8 LT6231 


74AC74 Dual D 
FF 


SOIC-14 74AC74 


(=) 


alt 
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ATtiny 85-20 PU 
DIP 8 w/V15.12 1 
Firmware 


LTV-817 
IC DIP- 
Opto-Isolator : 


LP2992AIM5-3.3V 
regulator 


AVR 
ATTINY85-20PU 


—= 
honed 


tbale | 
%, 
(eo) 
r 
nN 
Ste 
on 


Si570 
Programmable 
Oscillator 


1 SiLabs 570 


Binocular 
core 


BN-43-2402 (no 


inductor markings!) 


: ar 


725-6 toroid 


“ore yellow 


a 
SS) 
a 


= 
fe 


T30-2 toroid 
core 


e 


0.13uH: 7T #30 on T25-6 


; 0.13uH: 7T #30 
Inductor coil on125-6 core Feet yellow bore 

, 0.46uH: 13T #30 0.46uH: 13T #30 on T25-6 
Inductor coil on 125-6 core yeuoe core 


red 


0.46uH: 10T 
Inductor coil #30(8in) on 
T30-2(red 
1uH: 19T 
Inductor coil #30(9in) on 2 
T25-6(yel 
2uH: 21T 
inductor Coil #30(13in) on i 
T30-2(red 
2.6uH: 24T 
Inductor coil #30(15in) on 
T30-2(red 
5.5uH: 35T 
inductor coil #30(20in) on 2 
T30-2(red 


yellow 


red 
red 
red 
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5.76uH: 2T(bi)T 


[ ] Inductor xfrmr #30(8 (2x4)in) on | 1 
BN43-2402 
23.04uH: 4T(bi)T 
on BN43-2402 


23.04uH: 
4T/2T(bi)T 23.04uH: 4T/2T(bi)T 
#30(12 (6/2x3)in) on 


Inductor xfrmr 
BN43-2402 
BN43-2402 


#30(12 1 

(6/2x3)in) on 

0.27uH: 10T #30 i 

c(yellow ks c(yellow) 


Board | PCB (bara) 
. Board PCB (board 
1/4W 10 ohm 1/4W 1% | 4 bikcgld-br 


1/6W | 68 1/6W 5% bl-gry-bik-gid | =H ~ 
75 1/6W 5% 4 vio-grn-bik-gid | “Til = 


1/6W 120 1/6W 5% 4 brn-red- 1 
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a eee | am 
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brn-blk-ora-gld | ~ HP 
1/6W 1M 1/6W 5% 
ket 


brn-blk-grn-gld oes it 
shunt wire 
Cutoff cut-off lead 
.. | Magnetic Wire, 
wi enameled #30 
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In this step and the two steps following it, you will build the bandpass filter for the band 1 passband. 


First, you want to wind and install the coils and then continuity test them. The continuity test checks for 
continuity between the points labeled "1" and then tests the continuity between the points labeled "2". 
Wherever possible, the test points have been assigned to vias removed from but electrically connected 
to the coils’ vias, so as to give a good test of the soldering. 


Once you have successfully verified continuity, you can proceed to install the remaining parts for the 
passband. 


aN Install the Band 1 Inductors 


Inductor Information 


Common Techniques: 


e One turn: 
© For toroids, one turn is a single pass through the center hole. 
© For binocular cores, one turn is a pass in which the wire goes in the bottom, comes out the 


top, goes back in the other hole at the top, and comes out the other hole at the bottom. 
e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar strand by taking the length of 
wire specified for the primary winding, folding it into half(thirds), twisting it to 3~ twists per inch, 


2/22/13 10:32 AM 


as x AIR: ABLES ——_ —— SZ i— ) a = 


1GG_ VME, PONVIC Avr Sin 


= 
At Le 
twa 

) i 4 


© 
. 
- 


bnsdeenq f brad erli vot 19317? zesqbrisd 9/7 bitud Jilw voy di). sniweliol aoota owt ont bas qole eit; 
* 


iO? 2Noseo teas ysiuinkinos edT mari) tao} yliuniinos nosey bas elias oct dssent bas-bniwos Inew uv 4 
- “& beledé! einiog arid tsewisd: \ytuntinos srli 2tza7 aac? bas ")” balstiss galog adi neewied yilui isn 
St9Sno> YNb2ID9)9 Jud mot bevonisi zslv of bonsiezs asad seed 2Alog ges) ' on? 
betosrinos yisohtoals jud mor ove NST Zev OF oongiees NSod Sve Nog J28: ory ,sidizzoq T9Vv hi 
gntiscing 913 lo 12a} boog 6 sytg 03-26 nz .esiv ‘eileo eri 
4 Aas»: 
S12 Tot eheg grinisms srl) Usteni 02 bssocg nso Soy yittunltnes beltheay wilt tazgooue ever! UOY 20f 


meer ey ek 


r 1 
Pe i 
Pitre eteerevirmes I I CRC enn atm Perr ntes —_ ra ‘ me A ES Ia A te ee re ‘ eebiene " . : 
‘ ‘eo 2 2 eee : ars =| . Senegmoed : 
es%0K | bnee | sasmi | anbieMm | notte: 197190 | * oa het | nmartengized 
. (mMojsod\ gos) 
~ SS ae ihe me eeeie=ncotesnmnintanipistselinasanehaabanniaatenate pat Sy . . 7 


i 

LSU SISngSM | . 

ase : re ke af ie mB 7. 
yet ; J-5 LVSTIEGSS | nbe Suwysm 
srnek | 3 

iene ’ = Ger 3 


a a es 


oJoUOn! | onsé od? Nate 


) be . ‘Slod Joins act guordt 228g aignie s ai oe | ats) Ponts a | 
9nd Ju0 2917109 ,MoFtod 41!1 ni 290g exiw ad} vizirw at 2260 6 2} it? Snd. 28109 rsiuoontid woonid 107 oO 

ie ae Moisod ort 16 dior! Yur30 ori Juo 29MI02 baw ,qot edj 46 alo# yarito- edt af asad ee got 7 

4 dy Yo tigre) 9nd prilss yd breve wslihajid set 99 LOY .oviw to erljpasl isupe (€)£ mi “7, ‘ ae ae 


_ sflanireq ealwa -£ 08 2 gnizeiws ,{ebyirld}t!se4 ort i gniblo? .ectbniw ywermhng orld 10? - 
, : ha oR ae 


4 _ 
wie 
a 


' 
7 
* 


=f -_ 


1¢ 


mi 


od 


— a ——— = ge oo ——— ——s ——— ——— a cs —s | LL 
aE a = wey 


) Band Pass Filters http://www.wbSrvz.org/ensembie_rx_ii/05_bpf 


and winding it over the primary winding. One end of such a strand will have two(three) leads; the 
other end will have a “hairpin” bend (and a single lead in the case of tri-filar). 

e Multi-filar windings are usually done AFTER the uni-filar winding is done. 

% penne shoud be evenly spaced and ideally made such that the winding covers ~345 degrees of the 

oroi 

Inductance values given are for the single (uni-filar) winding. They are provided to help verify turn 
counts and core material selected. 

| ¢ Toroid nomenclature provides the outside diameter of the toroid (in hundredths of an inch - the "30" 

in "T30-2"), and material code (the "2" in "T30-2"). Color codes used in these kits are: 

© 2=Red 

© 3=Gray 

© 6=Yellow 

° 7=White 

o 10=Black 

© 12=Green (with White on opposite side) 


Inductors In This Step 


LO4 


COIL: 2uH: 21T #30(13in) on T30-2(red) 
Using approximately 14 inches of #30 wire, wind 21 turns on a 0.30 inch od T30-2(red) ferrite. Inductance 
= 2.00 uH. 


LO5 


COIL: 0.46uH: 10T #30(8in) on T30-2(red) 
Using approximately 9 inches of #30 wire, wind 10 turns on a 0.30 inch od T30-2(red) ferrite. Inductance 
= 0.46 uH. fl: 


LO6 


COIL: 2uH: 21T #30(13in) on T30-2(red) 
Using approximately 14 inches of #30 wire, wind 21 turns on a 0.30 inch od T30-2(red) ferrite. Inductance 
= 2.00 uH. 


_ First, you want to wind and install the coils and then continuity test them. The continuity test checks for 
continuity between the points labeled "1" and then tests the continuity between the points labeled "2". 
Wherever possible, the test points have been assigned to vias removed from but electrically connected 
to the coils’ vias, so as to give a good test of the soldering. 


Component 


i i Marking | Image Band } Notes 
a eeiom Orientation g g 


Check | Designation 


T30-2 toroid 
core (top) 


LO4-core 


0.46uH: 10T 
#30(8in) on 
ith T30-2(red) 
: 
T30-2 toroid | 
2uH: 21T 
#30(13in) on 
Lot T30-2(red) 
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2uH: 21T 

#30(13in) on 

T30-2(red) 
top 


T30-2 toroid 
core (top) 


Li Install the Band 1 Static Components 


EB 
SH Qe | 


Once you have successfully verified continuity, you can proceed to install the remaining parts for the 
passband. 


LO6-core 


0.047 uF 5% 
(top) 


390 pF 5% 
C11 391 
1500 pF 10% | boriz 152 
(top) 
C13 390 pF 5% horiz 391 
(top) 


(jumper 


vert 473 


C12 


mh 


vert 
top blk-gld 
top brn-gld 
75 1/6W 5% vio-grn- | » a 
oo | 
EB | 
Install and Continuity Test the Band 2 BPF 


Ve 
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In this step and the two steps following it, you will build the bandpass filter for the band 2 passband. 


First, you want to wind and install the coils and then continuity test them. The continuity test checks for 
continuity between the points labeled "1" and then tests the continuity between the points labeled "2". 
Wherever possible, the test points have been assigned to vias removed from but electrically connected 
to the coils’ vias, so as to give a good test of the soldering. 


Once you have successfully verified continuity, you can proceed to install the remaining parts for the 
passband. 


Ea 
AN Install the Band 2 Inductors 


Inductor Information 


Common Techniques: 


e One turn: 
© For toroids, one turn is a single pass through the center hole. 
o For binocular cores, one turn is a pass in which the wire goes in the bottom, comes out the 


top, goes back in the other hole at the top, and comes out the other hole at the bottom. 
e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar strand by taking the length of 
wire specified for the primary winding, folding it into half(thirds), twisting it to 3~ twists per inch, 
and winding it over the primary winding. One end of such a strand will have two(three) leads; the 
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| 


other end will have a “hairpin” bend (and a single lead in the case of tri-filar). 
e Multi-filar windings are usually done AFTER the uni-filar winding is done. 
° a shoud be evenly spaced and ideally made such that the winding covers ~345 degrees of the 
oroi 
e Inductance values given are for the single (uni-filar) winding. They are provided to help verify turn 
counts and core material selected. 
e Toroid nomenclature provides the outside diameter of the toroid (in hundredths of an inch - the "30" 
in "T30-2"), and material code (the "2" in "T30-2"). Color codes used in these kits are: 
© 2=Red 
ce 3=Gray 
© 6=Yellow 
© 7=White 
© 10=Black 
© 12=Green (with White on opposite side) 


Inductors In This Step 


LO7 


COIL: 1uH: 19T #30(9in) on T25-6(yel) 
Using approximately 11 inches of #30 wire, wind 19 turns on a 0.25 inch od T25-6(yellow) ferrite. 
Inductance = 1.00 uH. 


LO8 


COIL: 0.27uH: 10T #30 on T25-6 c(yellow) 
Using approximately 7 inches of #30 wire, wind 10 turns on a 0.25 inch od T25-6(yellow) ferrite. 
Inductance = 27.00 uH. 


Log 


COIL: 1uH: 19T #30(9in) on T25-6(yel) 
Using approximately 11 inches of #30 wire, wind 19 turns on a 0.25 inch od T25-6(yellow) ferrite. 
Inductance = 1.00 uH. 


First, you want to wind and install the coils and then continuity test them. The continuity test checks for Lit 
continuity between the points labeled "1" and then tests the continuity between the points labeled "2". 

Wherever possible, the test points have been assigned to vias removed from but electrically connected 

to the coils’ vias, so as to give a good test of the soldering. 


; . Component , , ; 
te Designation ‘scinokiom Orientation | Marking | Image Band | Notes 


1uH: 19T 
#30(9in) on 
T25-6(yel) 


725-6. toroid 


0.27uH: 10T 
#30 on 725-6 . 


LO8 


c(yellow) 


T25-6 toroid 


1uH: 19T 

#30(9in) on 
LO9 

T25-6(yel) 
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T25-6 toroid 
core (top) 


fH) Qe 


Once you have successfully verified continuity, you can proceed to install the remaining parts for the 
passband. 


180 pF 5% 
(top) 


at 
680 pF 5% ae 
(top) a . | 
Ai 
180 pF 5% — i 
horiz 
5 | i = a | 
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In this step and the two steps following it, you will build the bandpass filter for the band 3 passband. 


First, you want to wind and install the coils and then continuity test them. The continuity test checks for 
continuity between the points labeled "1" and then tests the continuity between the points labeled “2”. 
Wherever possible, the test points have been assigned to vias removed from but electrically connected 
to the coils’ vias, so as to give a good test of the soldering. 


Once you have successfully verified continuity, you can proceed to install the remaining parts for the 
passband. 


image | Band | Notes 


Ee 
AN Install the Band 3 Inductors 
En Qe 


Inductor Information 


Common Techniques: 


e One turn: 
© For toroids, one turn is a single pass through the center hole. 
o For binocular cores, one turn is a pass in which the wire goes in the bottom, comes out the 
top, goes back in the other hole at the top, and comes out the other hole at the bottom. 
e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar strand by taking the length of 
wire specified for the primary winding, folding it into half(thirds), twisting it to 3~ twists per inch, 
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and winding it over the primary winding. One end of such a strand will have two(three) leads; the 
other end will have a "hairpin" bend (and a single lead in the case of tri-filar). 
e Multi-filar windings are usually done AFTER the uni-filar winding is done. 
e Windings shoud be evenly spaced and ideally made such that the winding covers ~345 degrees of the 
toroid 
e Inductance values given are for the single (uni-filar) winding. They are provided to help verify turn 
counts and core material selected. 
¢ Toroid nomenclature provides the outside diameter of the toroid (in hundredths of an inch - the "30" 
in "T30-2"), and material code (the "2" in "T30-2"). Color codes used in these kits are: 
© 2=Red 
© 3=Gray 
© 6=Yellow 
© 7=White 
© 10=Black 
© 12=Green (with White on opposite side) 


Inductors In This Step 


L10 


COIL: 0.46uH: 13T #30 on T25-6 core 
Using approximately 8 inches of #30 wire, wind 13 turns on a 0.25 inch od T25-6(yellow) ferrite. 
Inductance = 0.46 uH. 


L11 


COIL: 0.13uH: 7T #30 on T25-6 core 
Using approximately 6 inches of #30 wire, wind 7 turns on a 0.25 inch od T25-6(yellow) ferrite. 
Inductance = 0.13 uH. 


L12 


COIL: 0.46uH: 13T #30 on T25-6 core 
Using approximately 8 inches of #30 wire, wind 13 turns on a 0.25 inch od T25-6(yellow) ferrite. 
Inductance = 0.46 uH. 


First, you want to wind and install the coils and then continuity test them. The continuity test checks for 
continuity between the points labeled "1" and then tests the continuity between the points labeled "2”. 
Wherever possible, the test points have been assigned to vias removed from but electrically connected 
to the coils’ vias, so as to give a good test of the soldering. 


Component 


i i i Image Band | Notes 
Pee otiom Orientation | Marking g 


Check | Designation 


. ; hanged 
ssqadialene 137 #30 rane 
fhe peo on 725-6 #24 


core (top) wire 


T25-6 toroid 
core (top) 


0.13uH: 7T pe aa 


#30 on T25-6 
core (top) 


T25-6 toroid 
core (top) 
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core (top) 


T25-6 toroid 
core (top) 


L12-core 


a 


AN Install the Band 3 Static Components 


Ee VE 


Once you have successfully verified continuity, you can proceed to install the remaining parts for the 
passband. 


is oles Component , : i 
Bobo 7 iimelaneseh Ponetton Orientation | Marking | Image | Band | Notes 


100 pF 5% 
(top) 


390 pF 5% 
C18 391 
arm oe 


100 pF 5% J "ag 
C19 horiz a"? 


AN Install Bottomside Components 
ea 


i i Eomponent i i Marking | Image Band | Notes 
| Check } Designation | ton bation: Orientation g g 
™ | ~Y Take 
extrer 
care 
FST3253 ae 
mux/demux FST3253 wit 
A ae switch ESD!!! id compe 
((bottom)) Alway: 
ESD 
precat 
ee bs A. Take 
FST3253 eee: (3) uN 
mux/demux FST3253 yas 
switch ESD!!! eae Sorkir 


((bottom)) 
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¢ \ with t 
compc 


3and Pass Filters 


Alway: 
ESD 
precat 
0.1 uF (smt) 
Oe 
stripe 
0.1 uF (smt) 
he C38 ((bottom)) black any 
stripe 
0.1 uF le 
oe C39 ((bottom)) black any 
stripe 
on 0.1 uF Sint) | 
((bottom)) white pads black ok taal any 
stripe 
on 0.1 uF a) 
((bottom)) white pads black aii clita any 
stripe 
0.1 uF GH) — 
C42 ((bottom)) white pads black ee any 
stripe 
AN install Antenna Jack 
Sd Qe 
Note that there is an optional grounding via for the return side of the antenna connection. Normally, you 
would NOT want to ground this to regular circuit ground. However, there is some further discussion of 
this issue in this message thread in the Softrock40 reflector. One message suggested substituting a 4.7k 
ohm resistor for the grounding jumper to eliminate 60 Hz hum in the rx. 
: ’ Component ; : ; Rand | Notes 
Check | Designation Totton Orientation | Marking | Image 


BNC 
Connector 
Male - PCB 


mount (top) 


shunt wire 
jmpr_ant (cut-off lead) 
top 
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Completed Photos 


View of Completed Topside 
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Test the Auto Band Pass Filters Stage 
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Auto Band Pass Filters - Voltage 
Divider Tests 


With Power and USB connected, test the output of the three voltage dividers in this stage. Each should 
yield approximately one-half the voltage on the 5V rail. 


Trouble-Shooting the Voltage Dividers 


If either of the two voltage dividers does not yield the expected value, check to be certain that the 
resistors are all 2.2K (red-red-red-gld ). You may also want to use the Utility Voltage Divider Calculator 
to plug in your actually measured voltage and calculate the resistor values that would cause your 
unexpected result. 


Trouble Shooting R15/R16 


Assuming you have the correct resistors and you are getting near zero at the junction, look for something 
that could short that junction to ground: 


e C37 
e T2 (windings shorted together) 
e soldering on R16 


Trouble Shooting R23/R24 


Assuming you have the correct resistors and you are getting near zero at the junction, look for something 
that could short that junction to ground: 


e C40 


e T3 (windings shorted together) 
e soldering on R24 


Trouble Shooting R28/R27 


Assuming you have the correct resistors and you are getting near zero at the junction, look for something 
that could short that junction to ground: 


e C42 
e C41 
e soldering on R28 
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Test Point 


R15 Hairpin lead 
(R15/R16 voltage Pde 
divider) 


Either of the Primary 
leads of T3 (R23/R24 Vidor ti2)5 2.47 
voltage divider 
R28 Hairpin lead 

(R27/R28 voltage Vidcat ze) 2.47 
divider 


Auto Band Pass Filters - Pin Voltages 
on the Ics 


Run the Filter Selection Test from the LO and Control Stage, only instead of measuring the voltages at 


the hairpin leads of R12 and R13, measure the voltages at the 2 and 14 PINS (not the pads) of U8 and U9. 
This will validate that the pins were correctly soldered to the pads and are getting the switching signals. 


Perform the tests below for each of U8 and U9 


if you are building the LF option, you will need to changet the frequencies to ones that are within the 
pass band of each filter: 


Band _Midband (kHz 
Band 0 
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Test Steps (if any) 


Test Point /UOM | Nominal | Author's | 
LO=2 MHz (band 0) - 
Test pin 2 (FL SEL 1 


LO=2 MHz (band 0) - 
Test pin 14 (FL SEL 0) 
LO=6 MHz (band 1) - 
Test pin 2 (FL SEL 1 
LO=6 MHz (band 1) - 
Test pin 14 (FL SEL O 


LO=12 MHz (band 2) - 

Test pin 2 (FL SEL 1) 

LO=12 MHz (band 2) - 

Test pin 14 (FL SEL O 

LO=24 MHz (band 3) - 
Test pin 2 (FL SEL 1 


LO=24 MHz (band 3) - 
Test pin 14 (FL SEL 0 
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Test 


If you have a scope and a signal source (or an RF probe and a signal source) 


Inject an RF signal of around 50-100 mV at the antenna jack, determine which band should switch for 


that RF signal, and probe the pins of U8 and U9 which should be switched to that signal: 


Adjust the frequencies above if you are building the LF kit 


Your scope should show the signal at the switched pins and not at any of the other pins. 


Builder's 


|__hae Auto Band Pass Filters - (Optional) RF 


Band 2 (8-16 MHz 4& 12 
Band 3 (16-30 MHz 3 & 13 
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to Band Pass Filters 


Test Steps (if any) 


: Step a Test Point UOM |} Nominal | Author's | Builder's 

LO=2 MHz (band 0) - 

Test pin 2 (FL SEL 1 

LO=2 MHz (band 0) - 

Test pin 14 (FL SEL O 

LO=6 MHz (band 1) - 

Test pin 2 (FL SEL 1 

LO=6 MHz (band 1) - 

Test pin 14 (FL SEL O 

LO=12 MHz (band 2) - 


Test pin 2 (FL SEL 1) 
LO=12 MHz (band 2) - 
Test pin 14 (FL SEL 0) 
LO=24 MHz (band 3) - 
Test pin 2 (FL SEL 1 
LO=24 MHz (band 3) - 
Test pin 14 (FL SEL O 


\__ fa Auto Band Pass Filters - (Optional) RF 


Test 


If you have a scope and a signal source (or an RF probe and a signal source) 


Inject an RF signal of around 50-100 mV at the antenna jack, determine which band should switch for 
that RF signal, and probé the pins of U8 and U9 which should be switched to that signal: 


Band 0 (1-4 MHz 6 & 10 


Band 1 (4-8 MHz 5 & 11 
Band 2 (8-16 MHz) 4&12 
Band 3 (16-30 MHz) Sts 


Adjust the frequencies above if you are building the LF kit 


Your scope should show the signal at the switched pins and not at any of the other pins. 
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BOM BOM X-Ref inventory Revisions WB5RVZ 


Ensemble RX II (HF/LF) Quadrature Sampling Detector 
Band: HF 


Introduction 


Band Specific Components 


This stage involves band-specific components and is currently configured for the HF band. If you need to configure 
this page for a different band, click on the "Band" tab in the menu above. This would take you to the home page, 
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Click here for full schematic 
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Board Bottom 
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Summary Build Notes 
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2. Install Topside Components 
3. Test the Stage 


Check | Type 


Catego Component Count | Marking 


0.047 uF 5% 


FST3253 
S011 | mux/demux switch | ' 
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Detailed Build Steps 


FST3253 
ESD!!! 


iB) 


at 


Component 
top/bottom 


0.1 uF 
((bottom)) 


Check | Designation Orientation | Marking | Image Band | Notes 


0.1 uF 
black 
((bottom)) hie 


FST3253 

mux/demux FST3253 
switch ESD!!! 
((bottom)) 


Ee 
AN Install Topside Components 
QE 


Take 
extreme 
care 
working 
with this 
component. 
Always use 
ESD 
precautions. 
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yadrature Sampling Detector 


Note: the circuit calls for a jumper for the "QSD EN" (QSD Enable) connection. This was installed during the build 
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of the Power Sunnly to serve as a convenient ground point for testing in subsequent stages. The purpose of the 


jumper is to enable RX. 


Should you have a situation where you would need to disable RX (e.g., while transmitting on a separate TX 
device), the jumper can be replaced with appropriate switching mechanisms. For RX only, retain the jumper as 


installed in the Power Supply stage. 


0.047 uF 5% 
(top) 


0.047 uF 5% 


C21 
(top) 


brn-blk- 
ora-gld 


R30 


R31 


Completed Photos 


View of Completed Topside 


View of Completed Underside 
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Test the Quadrature Sampling Detector Stage 


Quadrature Sampling Detector - IC Pin 
Voltages 


it has been observed before that some digital meters are affected by the square wave signals on 
best instrument may be a good oscilloscope. Just be prepared to see slightly different readings 


Se SS ae es oi. ed a5 SS Se OE = = uae aa ¢___¢ c rig] Be a Pas 
CREE CRETE Fe 8 eRe Br ee eT EUR CREE RFE Dea FA EEE Re ON Fe PE Ne Fee 


Be sure you have installed the jumper at /QSD EN (back in the Power Supplit stage). This grounds 


s ae SOS OS os 8 Pe 
eovere am eee eoee ene aes THe OC erED 


Just tor a little background intormation, most oT tne voitages On U1U bins are aerived Trom tne potential aris 
tormed by RZ// 28 (tested 1n tne AULO Banapass rilter stage). IT IN GOUDT you Can always measure tne Junction Gi 
those two and should get 2.5v as they are equal values across the 5v rail. If one or both were the wrong value, 
that point would be significantly different. The 2.5v is passed through T3 to the input pins of the multiplexer, and 
appear on the output pins when the appropriate switch is enabled. Other pins have clock waveforms present, 
which are relying on the averaging effects of the measuring instrument to give an approximate reading of 2.5v, 
but this can vary tremendously. 


Cond: sat than T-* 


et ee ee 


Power the board, connect USB to PC 
Voltages are measured WRT (regular) ground (/QSD EN shunt ) 
Bob G8VOI provided thius note concerning these voltages: 


Measure pin voltages 
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It is best to test for these voltages at the actual pins (not the pads), thereby ensuring correct soldering of the pins 
to the pads, 
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Test Steps (if any) 


Ste Test Point UOM | Nominal | Author's | Builder's 
1 Pins 1 and 15 (gnd | 


. 0 
‘ Pins 10, 11, 12, and 13 (40% of | 4 | 55 2.1 
5V rail 


Pins 7 and 9 (1/2 of 5V rail) V de 


ae eal Pins 2 and 14 (1/2 of 5V rail) 2.5 
in Power Sup ply Stag e 


Pin 16 (5 V rail) RTE La PT | 


Quadrature Sampling Detector - 
(Optional) OSD Output Test 


| 

| Power up the board and connect the USB cable 

| Run CFGSR.exe and dial in a desired center frequency 

Inject an RF signal at approximately 10 kHz below the dialed in center frequency 
Probe the hairpin leads of R30 and R31 with your dual channel scope 


| le@pending upon your scope’s sensitivity, you should see two 10 kHz signals in quadrature. 


As you vary the injected signal to move it above the center frequency, you should see the quadrature signals 
change frequency and, at crossover, switch the leading and lagging positions. 
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‘nsemble RX II (HF/LF) Operational Amplifiers 
band: HF 


introduction 


|Iheory of Operation 


stage Schematic 
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| Operational Amplifiers Bill of Materials 
| (HF band option 


Oo Capacitor | Ceramic | 390 pF 5% 2 391 


connector 


3 (smt) black | gegen 
stripe 


‘ | 


407 ur 10% 
16V X7R 
RAD 


3.5mm 
stereo jack 
- PCB 


[T6231 dual LT6231 
IC Bees! ontamno ESD!!! 


brn-red- 


; 120 1/6W 
Ss iy bg 
Resear [tiaw [age [2 | yaar] 


shunt wire 
wire Cutoff (cut-off 2 
lead 
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Detailed Build Steps 
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AN instali Bottomside Parts 


Install Bottomside Parts 


: : Component ‘ ; ; Bandit Notes 
Check | Designation fsa /bottor Orientation | Marking | Image 


Hs 


LT6231 dual 

LT6231 
op-amp (or LT6221) ESD!!! 
((bottom)) 


(smt) 
black 
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0.1 uF 
((bottom)) 


black 
stripe 


aN Install Topside Parts 
Qe 


rN Careful - there are 1/6W and 1/4W resistors in this step. 
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2 ch DW fQvS C22reD Ue role {lim of Latent 
A PAalleriy, tauiier ian SU AIBIIL (HE LHe Palauel PaLLeiil), UdINIY HIDULALCU HUURUD We LU avUIU >HIUILS, Tt 


will make the receiver adaptable to all currently published SDR software. While the outputs would appear 
reversed to Rocky and Winrad, those two programs have a programmatic "switch | and O lines” setting that 
can compensate. The PSDR versions do not have such a setting. 


Component 


Orientation | Marking Image Band | Notes 


Check | Designation tan hotter 
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Oo R33 1% (top) N-S y-w-w-br-br}| — If - any 


shunt wire 
JPIA (cut-off lead) 
top 
shunt wire 
JP1B (cut-off lead) 


any 
any 
3.5mm stereo 
jack - PCB ar 
Jo2 mount ee any 


(rt-angle) 
t 


Completed Photos 


View of Completed Topside 
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yiew OF LCOMpieted underside 
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Ensemble RX II (HF/LF) Home - 
Band: a e 


Announcement - Official Site 


This site is now the officially maintained site for the Ensemble RX Il 
kit. The previous documentation on www.wb5rvz.com is no longer 
being maintained. If you are curious, you can still pop over to the 
srevious site to see the original documentation, but be advised that 


it is no longer being maintained there. 


Design Change and New PCB 
Layout 


FiveDash have announced a new board and associated changes to 
schematics and Bils of Material. Please see the «400 90) 0CN%U 
raflactar mecease #75025 for details. If your board is dated 
6/20/13, you will need to refer to that message to identify changes 
to these notes. | have updated the affected steps in the affected 
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stages (LO - Install T1 and BPF - Install T2) to show the changes to 
the board layout. 


The other changes have to do with the use of 27 gauge vs #30 gauge 
wire in certain of the coils L1-L12 in the BPF stage. New winding 
instructions are now reflected on the relevant BOMs. 


de robby wb5rvz 


Introduction 


General Info 


The Ensemble RX LF/HF kit and its 4.5: 


> an X 2" board representing the culmination 
Sean oveDash +. of a long line of Softrock SDR receivers 
ee from fivevasn, inc. (iony Parks, 


veovie’, The line began with the Softrock 40 RX and went through 
several iterations of receivers. The most recent receiver was the 
Al-band HE receiver with anautomatically switched bandpass filter. 
This current kit is a refinement on that kit and further streamlines 
the kitting process for Tony Parks, the designer and supplier. 


This kit is for the LF band. You cah switch between the HF and LF 
band options via the "Band" tab in the menu at the top of this (and 
each) page. 


LF Option 


The Ensemble RX LF/HF kit provides the option of coverage of LF 
frequencies from approximately 160-10m, in four different optional 
“super bands” (each with underlap and overlap within the 
parameters of the associated bandpass filter): 


1. Band 0: 1000m - Continuous coverage from 180 kHz to 480 kHz 
2. Band 1: 500m - Continuous coverage from 400 kHz to 800 kHz 
3. Band 2: 250m - Continuous coverage from 800 kHz to 1.6 MHz 


1/8/14 1:21 PM 


~s4 


issenl - 192 bas tT ie i CE 
dt jOvS) brsod s ¢ 


OJ @ounsrid Snt won? of (€ 


‘98U62 Of% 2v Sousp VS to o2u ond Asiw ob oJ ever esensds 1elto: 
- 


BhiDNIW Woh .o9632 494 adi nt ChJ-bh ) ord to nists nt atv 


MOF Insvels: sri3 no bein lieve yon 816 nolsouiden 


N6g90 on) oT (Oy ogme 


naa 


} 25W WS¥i% SI9) TE0M Ot 276) 1399), id oii toot Jstovea™ 


ati} eeaghn tiwe yISs.iI8ONUSNG TNiW. heey Sh Ser 
2aniMnesiie VeAtit Kaew aid 4e4s ae NoMmeanitsy | of If ine 
oy? J Noe ta wey a 2S) hes ee bee | ~ + bed Gi by a qrw> ai 
a = *. r > 4 c3 - ~ 3 > : 
MIiQGNe CS ror iee a? a ss YNOL 1H ee JIG 2 aristin ont 
4.4 bAS AH sds nosy q 4) 


62 LOY .basd 4 erit oF ef the int | 
if ds? “bode eek ely. enotigo bred" 
ogsq. (rosa) 


| 4 —< 
TB} Zifid 70 QO? = 


natqd At 


= 7 é 7 
a fh) An - vam, © : : t 5 a, 
13 1© IE MV t i) Trt) « 


iJ Fh) tite Ji 


0 93 28DIVOI1g Jil FH\AL XA sida ont. 
- 4 : , 1 3 : m on . . 
JENOIIGO INS sPid 45 ¢ 


wr ; +? at + ca? 
WO WOT Ht mOt-Oal yviorg: 049 mon SSO froUpa tie 
ad ciritiw G6NSvo bai ue 13 


He 989000 fiw dose) “ebned: equa” 

(WSIITT Ba: ISIDG228 orlF Fo eI} OMSBG | 

SHA OBA oF SHH 08} NG SE6ISVOD 2UGLIATIAO? - -m000F <0 basa .f 
SH UO0S OF Shiel OOD crow ap S19VO3 @uouriInoD » n00E ft brisé. A 
SHIM 3.! 03 xi} 008 m | 


lOvt 98E19V02 2UOUrI Ino) - mel sf bashwe 


— 


4. Band 3: 160m - Continuous coverage from 1.6 MHz to 3.0 MHz 


The band coverage is via 4 switchable “bands” ("superbands”). Band 
switching is performed under program control, in conjunction with 
programmatic control of the receive frequency. This control is 
provided by an Atmel ATTiny85 micro-controller, acting as a USB 
device to control the Si570 programmable oscillator and 
automatically switch to the appropriate band (0-3) as the frequency 
changes. 


As a welcome improvement over other models, this kit provides 
pcb-right-angle jacks for all external connections: Antenna, USB 
from the PC, I/Q output to the PC, and Power to the Board. Thus, 
once built, the kit can be placed in a suitable enclosure and 
handled thereafter as a "blackbox peripheral” to the PC. 


The design of the Ensemble RX is very similar to the receiver design 
of its sibling asemoic «« «. The major difference is the greater 
band coverage of the Ensemble RX kit (roughly 4 "superbands’ on 
the RX vs. 1 "superband” on the RXTX). 


This kit is an excellent value for both the licensed amateur and the 
SWL who is comfortable with building electronics kits. The skill 
level and experience requirements are medium-level because of the 
small size of the components, the requirement to be able to solder 
SMT parts, and the requirement to wind and install inductors. 
Thousands of builders have proven this is not an insurmountable set 
of requirements. If you are new at this, you should try one of Tony's 
sub $20 monobander RX kits as a “starter/ learner” kit. 


Several hams have provided interesting/ informative galleries of 
photos as they have followed these build notes: 


@ iilf MilHe 


Recommended Enclosure 
Tom KM5KH offers a very nice enclosure for the Fncsemhle RE Uns. 


Theory of Operaton 
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4. Band 3: 160m - Continuous coverage from 1.6 MHz to 3.0 MHz 


The band coverage is via 4 switchable "bands" ("superbands"). Band 
switching is performed under program control, in conjunction with 
programmatic control of the receive frequency. This control is 
provided by an Atmel ATTiny85 micro-controller, acting as a USB 
device to control the Si570 programmable oscillator and 
automatically switch to the appropriate band (0-3) as the frequency 
changes. 


As a welcome improvement over other models, this kit provides 
pcb-right-angle jacks for all external connections: Antenna, USB 
from the PC, I/Q output to the PC, and Power to the Board. Thus, 
once built, the kit can be placed in a suitable enclosure and 
handled thereafter as a “blackbox peripheral" to the PC. 


The design of the Ensemble RX is very similar to the receiver design 
of its sibling Ensembie RXTX. The major difference is the greater 
band coverage of the Ensemble RX kit (roughly 4 “superbands” on 
the RX vs. 1 “superband” on the RXTX). 


This kit is an excellent value for both the licensed amateur and the 
SWL who is comfortable with building electronics kits. The skill 
level and experience requirements are medium-level because of the 
small size of the components, the requirement to be able to solder 
SMT parts, and the requirement to wind and install inductors. 
Thousands of builders have proven this is not an insurmountable set 
of requirements. If you are new at this, you should try one of Tony's 
sub $20 monobander RX kits as a "starter/learner’ kit. 


Several hams have provided interesting/informative galleries of 
photos as they have followed these build notes: 


e Ulf, KIULF 
Recommended Enclosure 
Tom KM5KH offers a very nice enclosure for the Ensemble RX line. 


Theory of Operaton 
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http://www.wb5rvz.org/ensemble_rx_ii/#?changeBands=no 


Background Info 


Tools 
Winding Inductors 


This page has the following inductors: 
te LOR. 


COIL: 55uH: 117T #30(61in) on T37-2(red) 
Using approximately 61 inches of #30 wire, wind 117 turns on a 
0.37 inch od T37-2(red) ferrite. Inductance = 55.00 uH. 


Le EOZ 


COIL: 26uH: 80T #30(43in) on T37-2(red) 
Using approximately 43 inches of #30 wire, wind 80 turns on a 
0.37 inch od T37-2(red) ferrite. Inductance = 26.00 uH. 
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. LO3 


COIL: 55uH: 117T #30(61in) on T37-2(red) 
Using approximately 61 inches of #30 wire, wind 117 turns on a 
0.37 inch od T37-2(red) ferrite. Inductance = 55.00 uH. 


. LO4 


COIL: 20UH: 68T #30(36in) on T30-2(red) 
Using approximately 36 inches of #30 wire, wind 68 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 20.00 uH. 


. LOS 


COIL: 4.6uH: 32T #27(18in) on T30-2(red) 
Using approximately 19 inches of 27 wire, wind 32 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 4.60 UH. 


. L06 


COIL: 20UH: 68T #30(36in) on T30-2(red) 
Using approximately 36 inches of #30 wire, wind 68 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 20.00 uH. 


. LOZ 


COIL: 10uH: 48T #27(26in) on T30-2(red) 
Using approximately 27 inches of #27 wire, wind 48 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 10.00 uH. 


. LO8 


COIL: 2.7uH: 25T #27(15in) on T30-2(red) 
Using approximately 16 inches of #27 wire, wind 25 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 2.70 uH. 


. LOY 


COIL: 10uH: 48T #27(26in) on T30-2(red) 
Using approximately 27 inches of #27 wire, wind 48 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 10.00 uH. 
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12. 


13. 
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L10 


COIL: 4.6uH: 32T #27(18in) on T30-2(red) 
Using approximately 19 inches of 27 wire, wind 32 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 4.60 uH. 


L11 


COIL: 1.3uH: 17T #27(11in) on T30-2(red) 
Using approximately 12 inches of #27 wire, wind 17 turns ona 
0.30 inch od T30-2(red) ferrite. Inductance = 1.30 uH. 


ue 


COIL: 4.6uH: 32T #27(18in) on T30-2(red) 
Using approximately 19 inches of 27 wire, wind 32 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 4.60 UH. 


T01 


XFRMR: 12.96uH: 3T(bi)T #30(10 (2x5)in) on BN43-2402 

Using a total of approximately 9 inches of #30 wire, wind 3 
turns , bifilar, on a BN-43-2402 ferrite.Inductance of the single 
winding (usually the primary) is 12.96 uH. 


T02 


XFRMR: 70.56uH: 7T(bi)T #30(16 (2x8)in) on BN43-2402 

Using a total of approximately 15 inches of #30 wire, wind 7 
turns , bifilar, on a BN-43-2402 ferrite.Inductance of the single 
winding (usually the primary) is 70.56 uH. 


. 103 


XFRMR: 70.56uH: 7T/3T(bi)T #30(18 (8/2x5)in) on BN43-2402 
Primary: Using approximately 9 inches of #30 wire, wind 7 turns 
on a BN-43-2402 ferrite. 

Secondary: Using a total of 9 inches of #30 wire, wind 3 turns , 
bifilar, on the ferrite in the same direction as the primary 
winding. Inductance of the single winding (usually the primary) 
is 70.56 uH. 
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To learn how to wind coils and transformers, please read the 


© and then 
e view the excellent videos on 
e or take a read of 
e You can review the 
for details on deciphering the winding specifications, 
core specifications,and construction of toroidal and binocular 
inductors. 


Component Identification 


After soldering problems, the most common cause of trouble in kit 
building is the installation of the incorrect component. Most often 
this is the case with resistors (hint - if voltage or current draw tests 
are way out of whack, suspect resistors or solder bridges). Invest in 
a cheap multimeter and MEASURE the resistance. As Pete, MOFMT, 
said: "... then you don't have to worry about this modern trend of 
poor identification of components. | doubt you will find an issue 
with Tony's kits but measuring is best. A cheap OVA meter costs 2 or 
3 bucks and a simple cap bridge is easy to build. (you can search 
E-Bay for "L/C/F Inductance Capacitance High Precision Meter" and 
will find several digital L/C meters for $20-$30) These two bits of 
kit are worth there wieght in gold. Oh and most meters have diode 
and transistor testers build in... remarkable when you think back to 
the darkages when | were a lad.” 


Soldering 


If you are not experienced at soldering (and even if you are 
somewhat experienced at soldering), refer to 
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Background Info 


Tools 
Winding Inductors 


This page has the following inductors: 
1. LO1. 


COIL: 55uH: 1177 #30(61in) on T37-2(red) 
Using approximately 61 inches of #30 wire, wind 117 turns on a 
0.37 inch od T37-2(red) ferrite. Inductance = 55.00 uH. 


2. LO2 


COIL: 26uH: 80T #30(43in) on T37-2(red) 
Using approximately 43 inches of #30 wire, wind 80 turns on a 
0.37 inch od T37-2(red) ferrite. Inductance = 26.00 uH. 
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COIL: 55uH: 117T #30(61in) on T37-2(red) 
Using approximately 61 inches of #30 wire, wind 117 turns on a 
0.37 inch od T37-2(red) ferrite. Inductance = 55.00 uH. 


. LO4 


COIL: 20UH: 68T #30(36in) on T30-2(red) 
Using approximately 36 inches of #30 wire, wind 68 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 20.00 uH. 


. LO5 


COIL: 4.6uH: 32T #27(18in) on T30-2(red) 
Using approximately 19 inches of 27 wire, wind 32 turns ona 
0.30 inch od T30-2(red) ferrite. Inductance = 4.60 uH. 


. L06 


COIL: 20uH: 68T #30(36in) on T30-2(red) 
Using approximately 36 inches of #30 wire, wind 68 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 20.00 UH. 


LO? 


COIL: 10uH: 48T #27(26in) on T30-2(red) 
Using approximately 27 inches of #27 wire, wind 48 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 10.00 UH. 


. LO8 


COIL: 2.7uH: 25T #27(15in) on T30-2(red) 
Using approximately 16 inches of #27 wire, wind 25 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 2.70 UH. 


. LOY 


COIL: 10UH: 48T #27(26in) on T30-2(red) 
Using approximately 27 inches of #27 wire, wind 48 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 10.00 uH. 
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10. L10 


COIL: 4.6uH: 32T #27(18in) on T30-2(red) 
Using approximately 19 inches of 27 wire, wind 32 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 4.60 uH. 


0 hp Be 


COIL: 1.3uH: 17T #27(11in) on T30-2(red) 
Using approximately 12 inches of #27 wire, wind 17 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 1.30 uH. 


Teel 2 


COIL: 4.6uH: 32T #27(18in) on T30-2(red) 
Using approximately 19 inches of 27 wire, wind 32 turns on a 
0.30 inch od T30-2(red) ferrite. Inductance = 4.60 UH. 


13. T01 


XFRMR: 12.96uH: 3T(bi)T #30(10 (2x5)in) on BN43-2402 

Using a total of approximately 9 inches of #30 wire, wind 3 
turns , bifilar, on a BN-43-2402 ferrite.Inductance of the single 
winding (usually the primary) is 12.96 uH. 


14. TO2 


XFRMR: 70.56uH: 7T(bi)T #30(16 (2x8)in) on BN43-2402 

Using a total of approximately 15 inches of #30 wire, wind 7 
turns , bifilar, on a BN-43-2402 ferrite.Inductance of the single 
winding (usually the primary) is 70.56 uH. 


lay UE: 


XFRMR: 70.56uH: 71/37 (bi)T #30(18 (8/2x5)in) on BN43-2402 
Primary: Using approximately 9 inches of #30 wire, wind 7 turns 
on a BN-43-2402 ferrite. 

Secondary: Using a total of 9 inches of #30 wire, wind 3 turns , 
bifilar, on the ferrite in the same direction as the primary 
winding. Inductance of the single winding (usually the primary) 
is 70.56 uH. 
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To learn how to wind coils and transformers, please read the 


e tips from the experts and then 

e view the excellent videos on KCOWOXs Website 

e or take a read of Dinesh’s VU2FD suidelines. 

e You can review the common construction techniques for 
inductors for details on deciphering the winding specifications, 
core specifications,and construction of toroidal and binocular 
inductors. 


Component Identification 


After soldering problems, the most common cause of trouble in kit 
building is the installation of the incorrect component. Most often 
this is the case with resistors (hint - if voltage or current draw tests 
are way out of whack, suspect resistors or solder bridges). Invest in 
a cheap multimeter and MEASURE the resistance. As Pete, MOFMT, 
said: "... then you don't have to worry about this modern trend of 
poor identification of components. | doubt you will find an issue 
with Tony's kits but measuring is best. A cheap OVA meter costs 2 or 
3 bucks and a simple cap bridge is easy to build. (you can search 
E-Bay for "L/C/F Inductance Capacitance High Precision Meter" and 
will find several digital L/C meters for $20-$30) These two bits of 
kit are worth there wieght in gold. Oh and most meters have diode 
and transistor testers build in... remarkable when you think back to 
the darkages when | were a lad." 


It cannot be overstressed: do not rely solely on the 
color codes for identification of the correct resistor; 
ALWAYS measure with your ohmmeter as a double 
check. Measure twice, cut once. 


Soldering 


If you are not experienced at soldering (and even if you are 
somewhat experienced at soldering), refer to Tom NOSS's excellent 
tutorial on basic soldering techniques. 
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http://www.wbSrvz.org/ensemble_rx_ii/#?changeBands=no 


The video below describes techniques for soldering SOIC 14 (and 16 
and 8) SMDs 


You may also want to review the information from the HamNation 
series on George, W5JDX, and his build of the Softrock Ensemble 
RXTX. He uses an inexpensive heat gun and Solder paste to install 
SMT capacitors and ICs. The Session where he introduces the 
process is in at 36 minutes, 30 seconds into the 
podcast. 


For the more adventurous, there is a process using solder paste and 
an electric oven called the reflow process, which can be used to 
install all the SMT chips to one side of the PC Board. This is 
documented by Guenael Jouchet in the following Youtube segment: 
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e Read the at the Sparkfun site. It isa 
very good read and it speaks great truths. Then take the time 
to watch the 

e Solder Stations. Don't skimp here. Soldering deficiencies 
account for 80 percent of the problems surfaced in 
troubleshooting. It is preferable to have an ESD- safe station, 
with a grounded tip. A couple of good stations that are 
relatively inexpensive are: 


Oo 
Velleman (approx $25 at Frys) 
( ) 
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ESD Protection 


You may wish to review the message topic beginning at 
for a common-sense discussion on ESD. 


e Avoid carpets in cool, dry areas. 

e Leave PC cards and memory modules in their anti-static 
packaging until ready to be installed. 

e Dissipate static electricity before handling any system 
components (PC cards, memory modules) by touching a 
grounded metal object, such as the system unit unpainted 
metal chassis. 

e If possible, use antistatic devices, such as 

(see for $25 or the 
for $15)). 

e Always hold a PC card or memory module by its edges. Avoid 
touching the contacts and components on the memory module. 
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e Before removing chips from insulator, put on the wrist strap 
connected to the ESD mat. All work with CMOS chips should be 
done with the wrist strap on. 

e As an added precaution before first touching a chip, you should 
touch a finger to a grounded metal surface. 

e If using a DMM, its outside should be in contact with the ground 
of the ESD mat, and both leads shorted to this ground before 
use. 

e See the review of ESD Precautions at this 


Work Area 


e You will need a well-lit work area and a minimum of 3X 
magnification (the author uses a cheap magnifying fluorescent 
light with a 3X lens. This is supplemented by a hand-held 10 X 
loupe - with light - for close-in inspection of solder joints and 
SMT installation. 

e You should use a cookie sheet or baking pan (with four sides 
raised approximately a half an inch) for your actual work 
space. It is highly recommended for building on top of in order 
to catch stray parts, especially the tiny SMT chips which, once 
they are launched by an errant tweezer squeeze, are nigh on 
impossible to find if they are not caught on the cookie sheet. 


Misc Tools 


e It is most important to solidly clamp the PCB in a holder when 


soldering. A "third-hand" (e.g., or the 
) can hold your board while soldering. Ina pinch, you 
can get by with a simple . Jan 


GOBBL suggests "A very cheap way is to screw a Large 
Document Clip to a woodblock which will clamp the side of a 
PCB." 

G 

e Tweezers (bent tip is preferable). 

e A toothpick and some beeswax - these can be used to pickup 
SMT devices and hold them steady while soldering. 

e Diagonal side cutters. 
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e Small, rounded jaw needle-nose pliers. 
e Set of jewelers’ screwdrivers 

e An Exacto knife. 

e Fine-grit emery paper. 
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Ensemble RX Il (HF/LF) Bill of Materials 
Band: LF 


Project Bill of Materials 
re ype Category | Component 


omit for this 
Band- eet Omit pene 


4X #4-40 hdw 
boardhdw (nut, bolt, 
washer, spacer) 


0.015 uF 5% 


nao 
cons 


Capacitor 1800 pF 5% 


6800 pF 5% 


k 


stripe 
; 4.7 uF 10% 16V 
Capacitor Ceramic 


fies ; 
—_ —_ 
fon) uw 
Nn Ww 
ai 
=) is 
x 


ray 
ih 


oO 
ina 
ibe) 


RRS 
j ul 


X7R RAD a7s 


N 
Lie 
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CIRCUIT SCHEMATIC 
NOR, OR GATES 
MC14025B 
MC14001B, MC14071B 
One of Four Gates Shown One of Three Gates Shown 
Vpp 

1, 6, 8, 13 PRS 
2,5,9, 12 pat 

‘fo Vpp 

3, 4, 10, 11 

70 Veg } 9, 6, 10 

bial 8,5, 13 

ey 4 7° Vsg 

vA: Vss 
“Inverter omitted in MC14025B 
r 
CIRCUIT SCHEMATIC 
NAND, AND GATES 
MC14023B, MC140738 MC14011B, MC14081B 
A One of Three Gates Shown One of Four Gates Shown 

e a 


ind 


| “te ‘3; 4, 10, 11 
2: 4,12 3 14 Vpp 2, 5, 9, 12 =] bh | ‘ 
13,11 1, 6, 8, 13 + 
Vsg 7 OVigg 
z . 


Vp | “Inverter omitted in MC14011B 
: | fo 9, 6, 10 
8,5, 13 l 


ni. es eis 
fe oa 
7 ° Vgc 


V 
*S “Inverter omitted in MC14023B 
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BNC Connector 
[ ] connector Jack Male - PCB 


mount 
0 fom ae 
11 comer 


3.5mm stereo 
jack - PCB 

mount (rt-angle) 
DC Power Jack 


PCB Mount 
(rt-angle) 


DC Power Plug 
5.5/2.5mm Pos 
Ctr 


USB-B pcb jack 
(rt-angle) 


Axi 


E 


Diode 


LM78L05 voltage 


TO-92 
regulator 


FST3253 


SOIC-16 mux/demux 


ijtee 


net 


di 


LT6231 dual 


i a 


74AC74 Dual D 


SOIC-14 cE 


ATtiny 85-20 PU 
w/V15.12 
Firmware 


LTV-817 
DIP-4 Opto-Isolator 


DIP 8 


ran) 


LP2992AIM5-3.3V 
regulator 


SOT-23-5 
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B-SERIES GATE SWITCHING TIMES 


SWITCHING CHARACTERISTICS (©) (C, = 50 pF, Ta = 25°C) 


Characteristic 


Output Rise Time, All B—Series Gates 
try = (1.35 ns/pF) C, + 33 ns 
ttLH = (0.60 ns/pF) C; + 20 ns 
ttLH = (0.40 ns/PF) C, + 20 ns 


Output Fall Time, All B-Series Gates 
tru = (1.35 ns/pF) C, + 33 ns 
trHL = (0.60 ns/pF) C, + 20 ns 
try = (0.40 ns/pF) C, + 20 ns 


Propagation Delay Time 
MC14001B, MC14011B only 
teLH, tpH_ = (0.90 ns/pF) C, + 80 ns 
tpLy, tp. = (0.36 ns/pF) C, + 32 ns 
teu: tpH_ = (0.26 ns/pF) C;, + 27 ns 
All Other 2, 3, and 4 Input Gates 
tpLH, tpi = (0.90 ns/pF) C, + 115 ns 
tpLH: tpHi = (0.36 ns/pF) C, + 47 ns 
teLH: tpHL = (0.26 ns/pF) C, + 37 ns 
8—Input Gates (MC 14068B, MC14078B) 
pty, tpHL = (0.90 ns/pF) C, + 155 ns 
teLy, tpHi = (0.36 ns/pF) C, + 62 ns 
teLH, tpy = (0.26 ns/pF) C. + 47 ns 


6. The formulas given are for the typical characteristics oniy at 25°C. 
7. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance. 


tet, teHL 


20 ns 

V 
INPUT ye 
PULSE OV 

GENERATOR O OUTPUT ror 
Vou 
OUTPUT 

INVERTING VoL 
70 Vsg OUTPUT Vou 
“All unused inputs of AND, NAND gates must be connected to Vpp. NON-INVERTING Vo. 


Ali unused inputs of OR, NOR gates must be connected to Vss. 


Figure 1. Switching Time Test Circuit and Waveforms 
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Si570 
iy IC I2C Programmable 1 SiLabs 570 
Oscillator 


Zico Binocular BN-43-2402 (no 
core markings!) 
core 


ekietor 137-2 toroid 
core 
1.3uH: 17T 
T30-2(red 
2.7uH: 25T 
T30-2(red 
4.6uH: 32T 
: 
T30-2(red 
nascar 10uH: 48T 
Inductor coil #30(26in) on 2 
T30-2(red 
ac |sme | ie 
Inductor xfrmr #30(10 (2x5)in) 
on BN43-2402 
Inductor coil #30(36in) on 2 
T30-2(red 
Inductor coil #30(43in) on 
T37-2(red 
ace fet Bin 
Inductor coil #30(61in) on 2 
T37-2(red 
sco fame a 
Inductor xfrmr #30(16 (2x8)in) 
on BN43-2402 


70.56uH: 
7T/3T(bi)T 
#30(18 
(8/2x5)in) on 
BN43-2402 


PCB Main Ensemble RX 
Board PCB (board 


red 


ifaek B 


red 


red 


fae 


r 


ed 
red 


red 


red 


red 
re 


d 


Inductor xfrmr 
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ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vss) 


Characteristic 


Output Voltage “0” Level 


i % “a a * 
“en 


Vin = 0 or Vpp 


Input Voltage “O” Level 
(Vo = 4.5 or 0.5 Vdc) 
(Vo = 9.0 or 1.0 Vdc) 
(Vo = 13.5 or 1.5 Vde) 


“1” Level 
(Vo = 0.5 or 4.5 Vdc) 
(Vo = 1.0 or 9.0 Vdc) 
(Vo = 1.5 or 13.5 Vdc) 


Output Drive Current 
(Von = 2.5 Vde) Source 
(Von = 4.6 Vdc) 
(Vou = 9.5 Vdc) 
(Vou = 13.5 Vdc) 


(Vo. = 0.4 Vdc) ink | lo 
(Vo. = 0.5 Vdc) 
(VoL = 1.5 Vdc) 


Input Capacitance 
(Vin = 0) 


Quiescent Current 
(Per Package) 


Total Supply Current (4-) (5.) ; by = (0.3 pA/kHz) f + Ipp/N 
(Dynamic plus Quiescent, by = (0.6 pA/KHZ) f + Ipp/N 
Per Gate, C, = 50 pF) Ir = (0.9 pA/KHzZ) f + Ipp/N 

3. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance. 


4. The formulas given are for the typical characteristics only at 25° 
5. To calculate total supply current at loads other than 50 pF: 


lr(C_) = 17(50 pF) + (Cy — 50) Vik 


where: fy is in wA (per package), C, in pF, V = (Vpp — Vss) in volts, f in kHz is input frequency, and k = 0.001 x the number of exercised gates 
per package. 
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‘|| of Materials 


= 
—_— 


| 
a 


Resistor 1/4W 10 ohm 1/4W 1% 


1/4W 49.9 ohm 1% 


1/6W | 68 1/6W 5% 
1/6W |: 120 1/6W 5% 


uaa 
1/4W | 4.99 k 1/4W 1% 
1/6W | 10k 1/6W 5% 


1/6W | 1M 1/6W5% 
Socket 


shunt wire 
cut-off lead 


g 
oO 
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Mdonetic Magnetic Wire, ss 0 
as enameled #30 
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br-blk- oe p=) 
blk-gld-br = 
yel-wht- 45 x 
wht-gld-brn ae 
bl-gry-blk-gld | Hh © 
brn-red- sex = 
brn-gld ™ 
red-red- Bg ua 
red-gld sai 
y-w-w-br-br =i i= 


brn-blk-ora-gid | ~ Hi ~ 
brn-blk-grn-gld | I) = 
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MC14001B Series 


B-Suffix Series CMOS Gates 


MC14001B, MC14011B, MC14023B, 
MC14025B, MC14071B, MC14073B, 
MC14081B, MC14082B 


The B Series logic gates are constructed with P and N channel 
enhancement mode devices in a single monolithic structure 
(Complementary MOS). Their primary use is where low power 
dissipation and/or high noise immunity is desired. 

* Supply Voltage Range = 3.0 Vdc to 18 Vdc 
° All Outputs Buffered 
® Capable of Driving Two Low—power TTL Loads or One Low—power 

Schottky TTL Load Over the Rated Temperature Range. 

* Double Diode Protection on All Inputs Except: Triple Diode 

Protection on MC14011B and MCi4081B | 
© Pin—for—Pin Replacements for Corresponding CD4000 Series B 

Suffix Devices 


MAXIMUM RATINGS (Voltages Referenced to Vsg) (Note 1.) 


| Vp | DC Supply Voltage Range —0.5 to +18.0 


Input or Output Voltage Range —0.5 to Vpp + 05 
(DC or Transient) per Pin 


(DC or Transient) 
Power Dissipation, 500 mW 
per Package (Note 2.) 
Ambient Temperature Range —55 to +125 ga) 
Storage Temperature Range —65 to +150 


1. Maximum Ratings are those values beyond which damage to the device 
may occur. 

2. Temperature Derating: 

Plastic “P and D/DW” Packages: — 7.0 mW/°C From 65°C To 125°C 


oa 


Input or Output Current +10 


Lead Temperature 
(8—Second Soldering) 


This device contains protection circuitry to guard against damage due to high 
Static voltages or electric fields. However, precautions must be taken to avoid 
applications of any voltage higher than maximum rated voltages to this 
high-impedance circuit. For proper operation, Vin, and Vout Should be constrained 
to the range Vsg S (Vin OF Vout) = Vpp. 

Unused inputs must always be tied to an appropriate logic voltage level (e.g., 
either Vgs or Vpp). Unused outputs must be left open. 
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MARKING 
DIAGRAMS 


MC140XXBCP 
o AWLYYWW 


SOIC-14 
D SUFFIX 
CASE 751A 


TSSOP-14 
DT SUFFIX 
CASE 948G 


SOEIAJ—14 
F SUFFIX 
CASE 965 


MC140XXB 
5 AWLYWW 
Too 


XX = Specific Device Code 
A = Assembly Location 
WLorL = Wafer Lot 

YYorY = Year 

WW or W = Work Week 


DEVICE INFORMATION 


ee ee 
[cise | cue 2-rpt 000 Gato 


ORDERING INFORMATION 


See detailed ordering and shipping information in the package 
dimensions section on page 11 of this data sheet. 
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'WB5RVZ.Org - Ensemble HF/LF RX II 


Register Login 


Home Bands Power Supply USB Power LO Dividers 
BPFs QSD Op Amps BOM BOM X-Ref Inventory 
Revisions as of 6/20/7013 WRB5RV7Z 


Ensemble RX II (HF/LF) Local 
Oscillator and Control 
Band: LF 


Introduction 


Band Specific Components 


This stage involves band-specific components and is currently configured 
for the LF band. If you need to configure this page for a different band, 
click on the "Band" tab in the menu above. This would take you to the 
home page, where you can select the new band and then return to this 


page. 
General Info About the Stage 


This stage completes the component installation for the isolated USB 
ground plane and implements: 


e the microcontroller and 
e the local oscillator functionality. 
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The microcontroller implements a USB device which can control 
frequency of the programmable oscillator (Si570) and provides 
programmatic band-select switching signals to select from among bands 
0, 1, 2, and 3. These bands are "super bands" which, depending upon the 
builder's choice of options, provide coverage of the traditional HF bands 
or a set of HF bands plus 6m. 


It is important to remember that the Local Oscillator does 
not output at the desired center frequency for your band; 
it produces an output at a frequency that is: 


e For the HF option, 4 times the desired center 
frequency 

e For the LF e@stikon, 16 times the desired center 
frequency 


Theory of Operation 


There are two components to this theoretical discussion: hardware and 
software 


Hardware 


The hardware part is fairly straight-forward. The two primary 
components installed here are the ATTINY-85 microcontroller (a USB 
device) and the Si570 Programmable Oscillator The microcontroller, 
reacting to signals from the PC, puts the Si570 through its paces. Actions 
include configuring the Si570 for operation and, of course, setting its 
output frequency to a desired value (which is 4 times the desired “center- 
frequency” of the radio). The Si570 can also respond to sytatus inquiries 
from the microcontroller. The output of the Si570 is provided to the 
"radio" side of the radio via the isolation transformer, To 


In addition, this stage provides the bandswitching control (from the 
microcontroller) to optoisolators U4 and U5, crossing the galvanic 
boundaary between the USB side and the “radio” side. 


SDR Software Architacture 
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~SDR Program 
(e.g. WinRadHD) 


Dil 


“Ss nina 


Driver V 15.1: 
_libusb ay Firmware 


The above diagram illustrates the various pieces and their places in the 
SDR Software architecture. The Radio's critical functionality is provided 
via the SDR Program. Examples of this include Rocky, HDSDR, SDR#, 
PowerSDR, PowerSDR-IQ, and others. Each program has its plusses and 
minuses and it is up to the builder to decide which to use. 


The SDR program needs a was to tell the hardware's LO what it should do. 
There is normally an intermediary piece of software (a “dll") that 
provides the interface between the SDR software and another (very low 
level) piece of software called a driver. In the Ensemble's case, the 
driver is a variant on the “ltibUSB" 


USB driver. The microcontroller on the Ensemble (ATTINY-85) is a 
computer which “looks like” a USB device to the PC. This is where the 
USB driver comes in. Every USB device needs some sort of driver that 
allows the PC's operating system to “recognize” the USB device. The 
ATTINY-85 is no exception. 


The dll talks to the USB device (ATTINY-85) through the USB driver. 
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contained in this 
dissertation because Simpson 
et. al recorded the 
experimental data in the time 
domain and while the 


numerical analysis was done 


in the frequency domain. 


Figure 4-2. Non-ideal circuit 
equivalent of Fig. 4-1. This 
circuit was used to modify the 
beam impedance response for 
below cutoff cavity modes. 


Using Fourier transform 
techniques, a method of 
taking the theoretical data 
back to the time domain was sought. If one were to naively 
take the numerical inverse Fourier transform of the 
unmodified perfect conducting Z2(w) in an attempt to find the 
impulse response, it would be apparent from finding non- 
causal results that a problem exists in the calculated time 
domain data. 

Modifying the computed data near the parallel resonant 
frequency solved the problem of computing the wakefield. 
This modification was performed by comparing the response of 
the ideal problem depicted in Fig. 4-1 to that of a more 
realistic coupled resonator problem shown in Fig. 4-2. For 


this circuit, Z(w) takes on the form: 


. 3 Pe . 
Z (w) me te Lavi tyucoupie L ecupieRC- 102 opie (4-9) 
w°C(L +L )eLeRe 


cavity couple 
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The ATTINY-85 then reacts to the signals “delvered” via the PC’s USB port 
into which the cable is plugged. The USB signals (Data+ and Data-) are 
translated by the ATTINY-85 (running the "firmware" that is pre-loaded 
into the device) into signals that are recognized by the Si570. Since the 
USB bus is bi-directional, the $i570 can communicate status back to the 
PC. Similarly, the ATTINY-85 can send hi/lo signals to the opto-isolators 
controlling things like PTT (on the RXTX) or Band Switching (on the RX) 
and can receive dash and dot input lines from an attached paddle (in the 
case of the RXTX). 


Stage Schematic 


To USB 


D2 BZXSSC3V3 


r DI BZXS5C3V3 


6/16/2010 


' Go to Top of Page | 


(Red dots represent the “hairpin” (or left-hand or topmost) lead of the 
component) 
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sels Si\b §70 
aia go,1 S11 ie S11 i (4-5) 
Oe ace ae ee 


The formulae for the ¢€,,,, and integrals which aid in both the 
calculation and asymptotics of Eq. 4-4 are listed in Appendix 
D. Using this definition, the RHS of Eq. 4-4 is simply 
iD 

The final term to insert into the complex Fourier- 
analysis is the left hand side (LHS) of Eq. 1-12, which 


defines the source of excitation. Designate the quantity: 


Bia me -i{ 222 ) 
a azH (r=a, 2,.0)s2ie g 
P ious ® 


(4-6) 


where H,*(r=a, Z,o) is the magnetic field intensity for a 
particular source distribution (e.g. Eqs. 2-2, 2-4, 2-7, or 
2-9). Using the definition for ~, in Eq. 4-6, define the 


vector ®: 
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38 
by the column vector I. 
Now consider the influence of the cavity kernel. The 
Cavity contribution is solved for by substituting the 
appropriate sum from the terms in Eqs.-371 /'3-277 and#3=38inee 
Miho definition of the cavity kernel in Eq. 1-7. Multiplying 
_; 2pmz 


the cavity kernel bye 7 and integrating z over {0<z<g} 


results in: 


Cc 


fo fe ot Gee) Rol (Z aiea a | 
Z| Cige Oz , = 
0 0 


gq gq se eS {2a (4-4) 
[aafaz 2 eax (zp e  \ 9 


0 0 j]=-0 


Again, assume that the integral in Eq. 4-4 is uniformly 
convergent for {0<z<g, 0<z’<g}, and it is therefore possible 
to pull the summation over 1 out of the integral. For 


compact writing, make the following definitions: 


f 2inz! oe 2pmz 


Re ies [ 212") ( 
£1 pif dz [dz'e g Reape g 
0 0 
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{0<z<g, 0<z’<g}, it is therefore possible to pull the 


summation out of the integrand, resulting in the following 


equation: 


jJ=-0 


Pe ete g Ny etd ee 
6) 


0 


For compact writing, make the following definitions: 


5 / 
i 21nz , ze 


g g ; 
a a oe g ae g 
(8) 0 


(4-3) 


0,0 Geoh ei Oe, Yo 

S) 'S) 

Orn i ee Pa Me 
@a4 ma |i 

e) 

0,p 2,P Pen, bf 


The formulae for the 6,,, and integrals which aid in both the 
calculation and the asymptotics of Eq. 4-3 are listed in 
Appendix D. Using this notation, the RHS of Eq. 4-2 may be 


rewritten as » Y,9,,, or the p'™ row vector of @ multiplied 


jl =-« 
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Check Type Category | Component Count | Marking Th 


Oo Capacitor | Ceramic | 0.01 uF 1 103 { 
stripe 


BZX55C3V3 
Diode Axial é ne 2 BZX55C 


ATtiny 85-20 AVR 
IC DIP 8 PU wW/V15.12 
Firmware 


ATTINY85-20PU 
Opto-isolator 


ESD!!! 
$15/0 
Programmable | 1 
Oscillator 


LTV 817 ESD!!! j 
BN-43-2402 


(no 
markings!) 
12.96uH: 
3T(bi)T 
#30(10 


Inductor | xfrmr 1 
(2x5)in) on 
BN43-2402 


a [Restor [ew [68 v6wsx (2 | bean-blad | 


red-red- 


1/6W 10 k 1/6W 5% brn-blk-ora-gld 


SiLabs 570 
ESD!!! 


Binocular 
core 
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IV. Charged Particle Beam Solution 
A. Theoretical Solution to the Integral Equation 

A method of estimating the solution to the integral 
equation in Eq. 1-12 using a moniter series technique is 
introduced. This technique takes advantage of the 

Ginz 

orthogonality and completeness of the set of a hte terms for 
a bounded interval of length g. Applying standard Fourier 


series techniques, make the following definition: 


és f Za BIA 
1—_ 


g ase (4-1) 


where f£(z,@)=E,(r=a,Z,@). The presence of us(z)4 defined in 
Ch. III, says that the representation of f(z) by the Fourier 


series is to take place on the interval {0<z<g}.- Multiplying 


9 
me EZ 
= pz 


Eq. 1-12*by: e 7 and integrating z over {0<z<g}, while 


using the definition of Eq 4-1-for f£(z,w), the pipe kernel 


term on the RHS of Eq. 1-12 becomes: 


g 7g ; ; [1 222] 
[az faz iG (a.) Ri Gea) ees = 
ope (4-2) 


g g és j zinz' (.: | 
{dz [dz'Xy,e Mel ikK (|z—z'lyie g 


Assuming that this summation is uniformly convergent for 
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Resistor 1M1/6W 5% brn-blk-grn-gld 


socket 


Magnetic 
wire Magnetic | Wire, 


enameled #30 
Go to Top of Page 
Detailed Build Steps 


install Protective Tonside Parts 


Install these resistors first, so as to protet against solder splashover at 
pins 4 and 8 off the Si570 (see below) 


Component 
(top/bottom) 
2.2k 1/6W 5% 
(top) 


(top) 


Orientation | Marking | Image 


Check | Designation 
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transformed into a new integra] equation. This equation 
shows some interesting properties. First, only the even part 
i £(q) contributes to the cavity interaction, which is only 
a consequence of the choice in Phe definition for the cavity 
location along the z axis. Next, note that since H(q) is the 
Fourier transform of a cosine function, H(q) is comprised of 
two delta functions. Furthermore, the convolution of 
F(q)H(q) with u,(q) effectively generates a sum of shifted 
u,(q), each scaled by a sampled f(q) at each of the 
eigenmodes of the cavity. This makes Eq. 3-5 a difficult 
equation to solve for f£(q). The fact that £(q) is sampled at 
the cavity resonant frequencies suggests using a Fourier 
series technique to solve the original integral equation in 
Eq. 1-12. The Fourier series technique will be presented in 
Ch. IV. It is not apparent, however, how to readily solve 
the new integral equation. Perhaps with the use of other 
transformations and mathematical manipulations the new 


integral equation may be solved. 
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inctall Rattamcinie Comnonentsc 


Watch out when installing C35 to avoid solder splashover 
into the adjacent holes for the T1 primary windings. 


Note the orientation photo for the Si570 and install with correct 
orientation. 


Pay close attention to the pins 4, 7, and 8, as their 
footprint is quite small relative to the other pads. The 
very tight space around those pins and the multiple 
contacts in close proximity can easily lead to frustrating 
solder bridges. 


Component 
(top/bottom) 


Check | Designation Orientation | Marking | Image 


0.1 uF 
((bottom)) 


white pads 


0.1 uF 
((bottom)) 


white pads 


0.1 uF 
((bottom)) 


white pads 
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Rewriting the right-hand side (RHS) of Eq. 1-12 using this 


functional form of the cavity kernel shows: 


q 


faz'e(2)u Pa i (ee2 een (22) en 2 ee (3-4) 


Equation 3-4 is expressed in a format similar to a 
convolution integral. Convolution integrals have the 
property that they may be transformed into a simple 
multiplication operation with the aid of the Fourier 
transform. Consider taking the spatial Fourier-transform of 


Eq- 3-4 with respect to z, resulting in: 


Eq) K (q) +-—- f(a) A(q) auit@yeeathles (i fls) hizte aaa 
P 211 g Cine pe A 


The quantity #(J f(z")h(zt+z')dz'), is outlined in Appendix C 


and is F(-q)H(q). 


Taking the Fourier-transform of Eq. 3-4 results in: 


ia ed Zz) j: 2s H” ( baa, q) i 


= ae =f(q) KA) (3-5) 
1 
+ 7 (@) @l (f(g) +£(-q)) H(q) ] 


In Eq. 3-5 the unknown quantity to solve for is f(q). It is 


evident that the original integral equation is now 
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Si570 ; 
SiLabs 
2 03 Programmable 570 
Oscillator ESDII! 
((bottom)) as 
Wind and Install T1 


Inductor Information 
Common Techniques: 


e One turn: 

o For toroids, one turn is a single pass through the center hole. 

o For binocular cores, one turn is a pass in which the wire goes in 
the bottom, comes out the top, goes back in the other hole. at 
the top, and comes out the other hole at the bottom. 

e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar 
strand by taking the length of wire specified for the primary 
winding, folding it into half(thirds), twisting it to 3~- twists per inch, 
and winding it over the primary winding. One end of such a strand 
will have two(three) leads; the other end will have a “hairpin” bend 
(and a single lead in the case of tri-filar). 

e Multi-filar windings are usually done AFTER the uni-filar winding is 
done. 

e Windings shoud be evenly spaced and ideally made such that the 
winding covers ~345 degrees of the toroid 

e Inductance values given are for the single (uni-filar) winding. They 
are provided to help verify turn counts and core material selected. 

e Toroid nomenclature provides the outside diameter of the toroid (in 
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The TEM resonant frequencies are: 


ary 
Gg 


ae iG 


and 1={1,2,3...}. An additional mode is necessary to 
accommodate the energy storage of the DC fields [9}. The 
normalized magnetic field distribution is: 


LBs. d aie 
angin(~)x 
a 


Applying the TM and TEM definitions from Eqs. 3-1, 3-25 
and 3-3 for the Lee 712) shows that the cavity kernel in Eq. 
1-7 is specifically dependent on a product of cosine terms of 
equal frequency. By using a’ trigonometric identity that the 


product of cosines is a modulator: 


COSHA) Cosi(\).= [cos(A-v)+cos(A+tv)], 


N] re 


the cavity kernel can be rewritten into a sum of cosines 
rather than a product of cosines. Consider rewriting the 
cavity kernel into a functional form, replacing the infinite 


sum of cosine terms with the functions h(z-zi).and h(z+z*). 
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hundredths of an inch - the "30" in "T30-2"), and material code (the 
"2" in "T30-2"). Color codes used in these kits are: 

o 2=Red 

o 3=Gray 

°o 6=Yellow 

o 7=White 

o 10=Black 

o 12=Green (with White on opposite side) 


Inductors In This Step 


T01 


XFRMR: 12.96UH: 3T(bi)T #30(10 (2x5)in) on BN43-2402 

Using a total of approximately 9 inches of #30 wire, wind 3 turns , bifilar, 
on a BN-43-2402 ferrite.Inductance of the single winding (usually the 
primary) is 12.96 uH. 


After two turns with the twisted pair you 
have a transformer with two windings (each 
winding corresponding to one of the two 
twisted single wires). 

Each winding (primary and secondary) is two 
turns. Since the windings are identical in 
length and number of turns, you can 
arbitratily pick either one as the primary, 
with the remaining winding serving as the 
secondary winding. 

(Hont: use an ohmmeter (or other continuity 
checker) to identify which wire-ends go 
together to make the ends of a winding. 


1/8/14 1:48 PM 


where the 8£,,'s solveJ, (Bb) Y,(a) -Y,(8,,b) J, (Ba) =0 and the Al ae 


are defined by: 


l,m 


s + 
JG hspechi sie ie ee 
; ls ene Tit 
cavity 


The TEM modes in this annular region have the following 


field structure: 


TAS NIT (Gaptt A ae ae (Z), 


| iii Sale (3-2) 
PR ee 9 tat 
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6/20/2013 
1 oh dle 


Alert!!!! Examination of the Ensemble receiver PCBs 
dated 6/15/2010 shows the grounding point of the two 
windings of the LO isolating transformer, T1, are 
diagonally apart, not adjacent. The ground connection of 
the primary winding is on the right; the ground for the 
secondary winding is on the left. If the local oscillator 
isolation transformer is not connected properly some of 
the Si570 fundamental and harmonics will be radiated 
from the USB and other cables. The principle is that the 
grounded side of the isolation transformers should go to 
the same end of the primary and secondary. The two 
wires that come from the same hole in the binocular 
core.must be switched (for one of the windings, primary 
or secondary - your choice). See the article by Alan 
G47ZFQ for IMPORTANT details. 


There has been a revision of the PCB (look for the 
6/20/2013 date on the board) which makes this switching 
of the leads unnecessary. 


So check your board version to see which approach to 
mounting the transformer applies. 


Component 
(top/bottom) 
Magnetic 
Wire, 


Orientation | Marking | Image 


Check | Designation 


magwire 


enameled 
#30 (top) 
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properties of the Fourier 
transform; this new integral 
equation suggests a new 
method for estimating the 
solution with linear algebra. ain 


Upon close examination of 


the cavity kernel K.(z,z') in 
Figure 3-1. The o independent 
Eq. 1-7, the transformed discontinuity or cavity 
region. The cavity region is 
integral equation can be Chosen such that it lies 
exterior to the beampipe 
arrived at in a fairly region. This effectively 
makes the cavity modes 
straightforward manner. independent of the geometry 


exterior to the cavity. 
in,.Eq.: 1-7,.h)(r,z) is 


the normalized magnetic field for a particular mode of the 
coaxial cavity depicted in Fig. 3-1, with length g, and inner 
and outer conductors of radii a and b, respectively. Note 
that with these definitions, the Cavity region is identical 
in both the problem with the .center conductor and with a 
physical beam. 

The TM modes for the Cavity depicted in Fig. 3-1 have 
the following field structure (LSOPl1L Pe? PAS WNN 2 m=1, 2 ae 


20 )i8 


¥,(B,4) Jy (Br) -J, (Ba) ¥, (8,2) )eos| laa) 
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3T(bi)T 
#30(10 
(2x5)in) on 
BN43-2402 
(top) 


install Tonside ics 


Double check the orientation on the two optoisolators. 
They should be oriented so that their “dimple” is in the 
upper left-hand corner. 


Component 
(top/bottom) 
8 pin dip 
socket (top) 


Orientation | Marking Imag 


Check | Designation 
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III. Determination of a New Integral Equation 
Using simple linear system theory Eq. 1-12 can be cast 
into a different form. The effect of all the cavity modes on 
the integral equation in Eq. 1-12 will be pointed out. It is 
an additional goal of this chapter to point out the steps to 
the realization of a new integral equation. The new integral 


equation turns out to be rather complicated and will not be 


solved. 
A. Background Definitions 

To represent the location of the cavity resonator (see 
Fig. 1-9) it is necessary to define a new function u,(z): 


UZ = UZ) SUZ Gay 


where u(z) is the Heaviside step function defined in Ch. II. 


The function u,(z) is therefore: 


us (2) = 


1 Ze Og) 
O'"'zé [0,g]- 


Note that this new function u,(z) has the convenient property 


that u,(z)=u,(z)u,(z). Taking the Fourier transform of u,(2Z) 


— 


with respect to z shows: Uj(q)=F{u,(z)} =FA{u,(z) u 
1 
pe gid) @UL (a) - The ® symbol represents the convolution 


operation. 


gq 


B. Derivation of Equation 
The integral equation derived by Gluckstern may be 


transformed into another integral equation using simple 
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LTV-817 
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upper left) 


Opto-lsolator LTV 817 ESD!!! 


inctall Ramainder of Tancsigde Camnnnents 


Careful installing the resistors and diodes clustered near 
the USB connector area. Builders have been known to 
insert these into the wrong holes. Review the board 
layout and the orientation column below to double check 
the orientation. 


The body of each zener is to be located above the silkscreen circles for 
D1 and D2 on the board with the diodes mounted standing perpendicular 
to the board in a hairpin fashion. The banded end of each diode is then at 
the lead of the diode that loops back to the circuit board. 


Component 


Check | Designation Orientation | Marking 


Ny (top/bottom) 


0.01 uF (top) 


BZX55C3V3 
3.3V zener BZX55C 
diode (top) 
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the source J=0) which will satisfy the boundary conditions 
everywhere. The remainder of this dissertation discusses how 
one finds the homogeneous solution and comments on the 


validity of the calculated solution. 


BZX55C3V3 
3.3V zener BZX55C 
diode (top) 


f bl-gry- - 

, bl-gry- 

top red-gld 
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All of the latest versions of essential firmware configuration programs, 
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and the Fourier-transformed electric and Magnetic fields for 


the time-limited-cosine-squared current source are: 


(2-9) 


and 


F. Summary 


The source fields presented in this chapter are the 


particular solutions to Maxwell's equations. The complete 


solution adds to these fields the homogeneous solution (where 
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USB driver and their associated documentation can be obtained from Fred 
PEOFKO's website: 


e Amateur Radio Certificate Authority 


e USB driver: (search for "Download Firmware source and .hex files’) 
e CFGSR program: (search for “Download") 


e Nacumentation 
ba ae ee LE EP NS me “he eS Yet F 


608 ARATE ELIS ORD ES SISO PE UE 


DR Program 
(e.g. WinRadHD) 


DII 
(e.g., ExtlO_SDR) 


Driver 
| _libusb 

In order to test (and later, operate) your rig, you must download and 
install required software (SDR programs and Dynamic Link Libraries, along 
with hardware drivers. The actual steps and programs may vary, 
depending upon your computer's windows operating system version (XP, 
Vista, Windows 7, or Windows 8) and architecture CPU/memory (32 bit or 
64 bit). 


The following links are provided and, as of 1/22/2012, are current. Links 
highlighted in an Aqua-colored background apply only to those Softrock 
kits that use the SI570 programmable oscillator: 


Software Role/Purpose _| Function - Download Link 
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3.517868. This value will be used throughout the remainder 
of this dissertation. A graph of a particular Gaussian 
(o=4.0mm) and a time-limited-cosine-squared current 
distribution (o=4.0mn, x=3.517868) is shown in Fig. 2-1. 
Each current source in Fig. 2-1 is normalized to contain an 
equal charge of q=2.31x10°°C. The important feature of Fig. 
2-1 is the similarity of the two current distributions using 
the minimum xk. Additionally, Fig. 2-1 shows the tails of the 
Gaussian decaying as z-t» and the time/space limitation of 
the cosine-squared source at z= +52 -40.0067 mm. 

The Fourier transform of the time-limited-cosine-squared 


current distribution of Eq. 2-8 is: 


Cossq pp) 


auss (Z 
smu (op) 


50 
—0.02 —0.015 —0.01 —0.005 0 


eae wie: : PP 
time limited cosine squared current source 
oe, gaussian source 


Figure 2-1. A plot of the Spatial dependence (mm) for 
equal charge current distributions of a time-limited- 
cosine-squared source of Eq. 2-8 using the minimum x and 


o=4mm versus a Gaussian current source of Eq. 2-5 with 
o=4mm. 
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dependence of the fields to the case of the impulse of 
current. The salient difference in the transformed fields 
between the impulse of current and the Gaussian bunch is the 
attenuation of the fields for the Gaussian bunch with 
increasing frequency. 


E. Ultra-relativistic Time-Limited-Cosine-Squared Bunch 


Consider the time-limited-cosine-squared current 


distribution: 


J(r,t)= 
-T x*o* is 

ae cos? (eS tuntzects 82) ni en ee 
4n*c* KO Z 2ur 


where the function u(z) is the Heaviside step function: 


Be AMG 
Ua ae ligmee aa 


and of total charge are The parameter x is chosen such 
é 

that this distribution most closely resembles the Gaussian 

distribution described in Eq. 2-5. This was accomplished by 


minimizing the following function of x: 


The minimum x was found numerically and is equal to x= 
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for installation 
instructions. 


1/8/14 1:48 PM 


The Fourier-transformed source fields are: 


2a 
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By comparing Eqs. 2-2 and 2-4 one concludes that the source 


fields of an ultra-relativistic charged particle and the 
source fields of an impulse of current on a wire are 
indistinguishable. The feature that the source fields are 
the same between the wire and relativistic beam gave Sands 
and Rees [3] the notion to use a SWM to estimate the 
wakefield. 
D. Ultra-relativistic Gaussian Bunch. 

Consider the ultra-relativistic Gaussian bunch with 


total charge q=I,. For this source, 


o ee (22)? 
Sire ti) =o Oe ae 2. (2-5) 
oymZ, RIG 
The Fourier-transformed source and its fields are: 
i cae -(42}' 
Oy) ee Ol ee Nee ose 2; (2263 
a Panwa 
SSK ge Ble =F (3 J = S 28 : (4). 
oT ee hae WN ESB H" (7,0) =— 226 Pe 5 Vl ae (2-78 
ZIT 2nr 


The importance of Eq. 2-7 is the Similarity in the z 
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24 
free space. A current source in the form of Eq. 2-1 produces 


the following source fields [8], denoted by a superscript s: 


: ie A 
=——5(z-ct)o. 


e zt el 


E*(2%,t) = 5 teaches Hota) 


ean Ge Onur 


Taking the Fourier transform’ of Maxwell's equations with 
respect to time and using the current source in Eq. 2-1 
results in the following electric and magnetic fields: 


2 | Ss A a eT we = hes Ne 
a EY aeaee ia © Fe a @agiren) ree ay Cy, (2-29 
Dive 2 rire 


where k=—. 
C 
C. Impulse of Current on a Center Conductor 
Consider the problem of an impulse of current with total 
Charge q=I, traveling along a center conductor of radius Tr, ie 


the beampipe of Fig. 1-9. This source has the following 


form: 


NP peyRaI-c 8 (izeet) Sees (2-3) 


and will excite the following transverse electromagnetic 


(TEM) mode: 


Ji diae Re ee = 
: (TC) 6 Fee ct) o- 
Zu 


‘See Appendix B for the definition of the Fourier transform 
and Fourier transform variables used in this manuscript. 
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Elegant SDR 

(RXTX) Program Pinata. 
HDSDR (V2.51) (based upon RXTX download 

original Winrad) 

Version of 
(Windows XP) di ee 
PowerSDR-IQ ; RXTX download 
1.12.20 tailored for |/Q a a 

; Soundcard-based 

SDRs 

Earlier version of 
(Windows 7, FlexRadio's 
Vista) PowerSDR RXTX Pen ioad 


tailored for |/Q 
Soundcard-based 
SDRs 


PowerSDR-IQ 
V1.19.3.15 


An open source 
null 

modem / virtual 
serial port 


e download Win 7 (64 bit 


CionedVersion 
wis pits VOI Sit 


e download for other Wii 


Utility 


com0com (VSP) 
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II. Specific Source Considerations ge. 
A. Introduction 

One technique used to estimate the beam impedance is the 
stretched wire measurement. This technique is used because 
the source fields of an ultra-relativistic bunch of charge 
are similar to an impulse of current on a center conductor. 
A review of these sources and their fields along with two 
other source geometries will be introduced. 

Consider the geometry depicted in Fig. 1-9. Assume that 
the current source J(#,t)=d(r,z, t) or equivalently, assume 
that the source is independent of o and all 20. Maxwell's 


equations, which are repeated below, must be satisfied 


everywhere in the beampipe and cavity regions. 


H Uxiize 2 FRG 
ot 


B. Ultra-relativistic Point Charge 

Assume that the source current is comprised of a charged 
particle of charge q=I, moving at the speed of light along 
the center of the beampipe. This source current has the form 


Onekuee 2 i's 


2, (28 


where the function 5(r) is the Dirac delta function, c is the 


speed of light, and Z, is the characteristic impedance of 


” | exe Tisidimeayypeasuecebensnitemanianan eee emi eee a 


{| 
i 
1 


oh 


| 
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manager | platforms 


Utility 

(VAC) - 

Free trial | Website for download: 

(but http: //software.muzychenl 
don't use | /eng/vac.htm 

trial on 

| the air!) 


Virtual Audio 
Cable - a 


software audio 
"patch cable" 


“Note on installing PEO-FKO's USB Drivers: Fred's website has an excellent 
guide to instaling the USB driver. However, see the 
All-In-One installer (it renders the instructions unnecessary) 
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22 
objective comparative analysis between the effects can be 
made. Since the goal of the stretched wire measurement is to 
simulate a charged particle beam, an analysis between similar 
and dissimilar coupling structures should show where a regime 
of validity exists and for which frequencies the stretched 
wire measurement will adequately simulate an ultra- 
relativistic charged particle beam. With the Fourier series 
approximation, the theoretical solution of the stretched wire 
measurement and wakefield measurement can finally be easily 


shown to converge to similar solutions. 


or “ 
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Install Driver 


To be extra safe, it is highly recommended that you 
install the drivers with no other USB devices connected 
directly to your PC during the install. If your mouse 
and/or keyboard are USB, reconnect them through a USB 
hub. This seems to help avoid the dreaded "Unknown 
Device" Problem. 


The correct procedure is to download the driver and put it in a suitable 
folder, then plug in the USB lead, Windows should detect new hardware 
has been found and you need to manually point it to the folder containing 
the drive. It should then install correctly. Certainly does on Win2000 and 
XP. On Vista or Windows 7, there used to be some issues with driver 
signing. There have been messages on the forum describing methods of 


working around these issues. One such solution is addressed in the 
author's MORO4. 3 builders notes, 


LibUSB - "Unknown Device” Error 


Others have experienced the dreaded "Unknown Device" problem upon 
plugging in the USB cable after having installed the LibUsb driver. This 
“unknown device" problem (and a remedy for those who are using 
Logitech cordless mouse and/or various wireless internet connection 
adaptors) are discussed in message #45071 and Message #47755 on the 
Yahoo Softrock40 Group 


Another valueable resource for troubleshooting the “unknown device" 
error is Alan's webpage Inctalline the ATTinvAS/R5 TISR Cantroller 


Install/Run CFGSR ("ConFiGureSoftRock") 


Once the driver is installed, if you run ‘'CFGSR' that will either 
automatically ‘open’ the firmware, or if not, you need to go to the ‘USB’ 
tab and select it from the list displayed in the bottom box. Which way 
depends on if you have 'CFGSR’' set up to auto connect on program start or 
not. 


Following configuration with CFGSR, it is adviseable to 
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fazle(2'(k, (2-2) +k (2/2). (1-12) 


ika 
This equation follows the exact formalism presented by 
Gluckstern et al. and only includes a minor difference in the 
form of the source term. Using this particular form of the 
integral equation will aid in studying realistic and 
practical geometries of stiff charged particle beams. The 
function f(z) is the unknown function where f£(2)=E_(r=a,Z). 
E. Goals 

WPVIE 
It is the purpose of this manuscript to further 

investigate the stretched wire measurement and to present 
theoretical and experimental conclusions. To date only TM 
modes were analyzed and this dissertation will include all T™ 
and TEM cavity modes. With the aid of linear system theory, 
the derivation of a new integral equation will be presented. 
Furthermore, using the assumption of a particular source 
distribution, a different method for solving the problem of 
the interaction of the beam with its environment will be 
shown using a complex Fourier series approximation for 
E(r=a,z)‘2. With the complex Fourier series approximation, 
the effects of the coupling structure, namely the beampipe in 
the case of the physical particle beam or the wire in the 


case of the stretched wire measurement, can be extracted. 


Once the effects of the coupling structure are known, an 
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use one of the simpler SDR programs for initial testing of 
RX (and/or TX) functionality, even though you may want 

to have a more robust piece of software as your ultimate 
radio. 


For further discussions of the software side of SDR and soundcard issues, 
see Alan G47FQ's pases. 


Test Local Oscillator 


| You can use ‘CFGSR' to exercise the Si570 using the Tune’ tab that makes 
| it into a'VFO’. Just a case of setting the frequency, and the Si570 should 
output a signal at 4 times the frequency displayed on the main display on 
the screen. The ‘Test’ tab can also be used to look at all the various $i570 
| registers etc, but probably unnecessary as if you can hear or measure the 
$i570 output frequency, you know it is working. 


Component 


(top/bottom) Orientation | Marking | Image | Bai 


Check | Designation 


gee ps = = 


fanfiaure SiR 7H far iF Ontion 


For the LF version, it will be essential to change the firmware 
configuration to successfully operate that version. Tthe default values 
are only suitable for the ‘normal’ HF version. 


Changes needed are (using CFGSR.exe): 


e Si570 tab 


set the minimum device frequency to 3MHz (default 6MHz). Although 
the Si570 will not run below 3.5MHz, the box only accepts integer 
values 
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They found the transmission coefficient by substituting the 


expression for f(z) into Ate) 
Cc 


g it 
T(w) =1+ *[flz)e °dz. | (1-11) 


In 1990 Heifets and Kheifets [7] from SLAC wrote a 
thorough theoretical paper discussing different iterative 
schemes for finding the beam impedance. Each iterative 
method is applied to a relativistic point charge interacting 
with a series of structures such as cavities and steps. They 
used the same technique of field matching to find the beam 
interactions and discussed methods of estimating high-order 
terms. 

The final general $ independent beampipe, cavity, and 
beam distribution integral equation which will be used 


throughout this dissertation is of the form: 
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: e LO tab 

need to change the ‘LO:Total’ multiply for bands 0 - 3 from the 
| default x4 to x16 

|e ABPF tab 


need to change the filter cross over points to 0.4, 0.8 and 1.6MHz 


(TX to Bob G8VOI for the instructions on how to configure the Ensemble 
RX Il Local Oscilklator for LF operation.) 


Component 
(top/bottom) 


Check | Designation Orientation | Marking | Image | Bai 


Completed Photos 


View of Completed Topside 


View of Completed Underside 
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the beam impedance Z(k). They concluded that there exists a 


similarity between 


for large k and small obstacles. 
Gluckstern and Li found the transmission coefficient by 
first finding E,(r=a,z). They then found the scattered 


Magnetic field through the relationship: 


2 LS ae ee ae ~ 
ZH (r=a,z)=—2"e ‘-ik[A(q)e 442. 3(q) dq. (1-10) 


ae 2na 


The function A(q) is defined by: 


a 
A 4 1qz 
(q) a—[f(z)e dz 
and 
J(q) =-2 : : 
S=0 dea be 


The integration of A(q) in Eq- 1-10 is performed by complex 
analysis. The s=0 terms relate to the scattered transmitted 
and reflected magnetic field. The transmitted Magnetic field 


is: 
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| 
| 
| 
| 


| 


oe i Top of Page 
Test the Local Oscillator and 
Control Stage 


I 


Local Osc1 


= S es = a 


Power up the regular circuit side of the board 


Measure the current draw on the 12 V power lead (WITHOUT the USB 
plugged in) 


Plug in the USB cable and keep 12V power to the main circuit 


Measure the current draw on the 12 V power lead (WITH the USB plugged 
in). You should get a slightly higher current draw. 


_ Go to Top of Page | 
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[21D Mee een 
ft zee ee eee (1-8) 
P a s= 0 b 
where the a's are defined by 
? rt 
op (ae) 
a b 
a =—_—_—_.__—_——___ Sel, q= (1-9) 
ei Sh a ) pee al 
8) a 0) Ss , 


and the i,'s are the solutions to 


The axial wave numbers are described similarly by 


E (ka) is i?<(ka)* 


= g/d (eae i2>\(ka}? 


Gluckstern and Li used the same techniques to solve the 
integral equation as Gluckstern used when he solved the 
problem of a relativistic charge encountering a pillbox 
cavity. The final conclusion from Gluckstern and Li concerns 


the similarity between the transmission coefficient T(k) and 


ir alll 
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Test Steps (if any) 


Test 


Step Point UOM | Nominal | Author's | Builder's 


Current 
Draw - 
NO USB 
Current 
Draw - 

| USB 

| plugged 


Using an ohmmeter, check for continuity between the right-hand pad for 
C35 (point marked "A") and the USB ground (point marked "B"). You should 
get continuity (~ 0 ohms). Then, check for continuity (~ 0 ohms) between 
the right-hand pad of C35 (point marked "A") and the regular ground 
(point marked "C"). You should NOT get continuity; if you do get 
continuity, then you have a short in the windings or you have your 
windings crossed. 
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0, 2s 
where k,=—+. Dimensional analysis shows that h,(r,z) has 
‘Os ‘ 


equations: 
VxE,=k,A, Vxh,=k,£,, 
the same units as the electric field. Additionally, hs 


and Pe, 2) have the same normalization: 


Eek at. = Dh Cui eae 
F 1 m ; il m l,m 
cavity cavity 


Finally, Gluckstern estimated the solution to his 
integral equation for high frequencies by modifying the 
kernels into their non-oscillatory components. The infinite 
summations of the non-oscillatory parts of the kernels can 
then be changed into integrations which are then easily 
evaluated. 

In 1989 Gluckstern and Li [6] solved the problem of 
placing a pulse of current on a coaxial wire of radius r=r, 


inside a pillbox SONA (see Fig. 1-9). This particular 


geometry is of CAC Ge one ineeuest since it closely resembles 
a structure frequently used for estimating the beam 
impedance. Gluckstern and Li represent their solution in the 
same form as the integral equation in Eq. 1-5 where K., the 
cavity kernel, is the same as in the problem without the 
center conductor, while K,, the pipe kernel, has an obvious 


difference due to a different beampipe geometry and is 


changed to: 


: I Pea and Control http://www.wbSrvz.org/ensemble_rx_ii/03_lo 


Go to Top of Page 


Test Steps (if any) 


Atte 


“Be 


Go to Top of Page 


i acal Oscillator and 


— SS = — a2 See Se SS & we Ss Ss 


| 1/8/14 1:48 PM 


-(zq) Aouenbezy snsiTea suoT ANQCTIASTp 
aoinos juezesytp Aq pesneo (uo) seouepedwtT -L-7 eanbta 


ueissney ___ 
esindun 
pasenbs auisoo postu] out} __ 


ey} sertnber souepedut weeq Jo uotTyTuTJep ey, *joezyje styy 
SOFPAASOTTT L-p eANHbTYA *sox1nos uotzeWToxe Teotjoerd e fo 
esn ey Aq pesned sousdseurAe Ue ST eep TeOTJeTOSeYA ey pue 
ejep [Te \USeUTIedxs 3yQ eee soUuseTeTITp [ejuswepuny W 
*A\Taeo 
eTbuts e ‘etduexs roy ‘ueyj aesuodsaz ASuenbezy Asepeorq e sary 
0} WjUSeUTIedxe s,uosduts sesneo SetTouenberzy yueucser yUeTeFJTp 
Jo uofzeuuns syL *‘uoTzeoTytTTdue pueqpeorq zoyzy suozyzsATYX Fo 
ubTsep ey} UT pesn st setTouenbexzy jueucseZ juetezystp AT AYbtTs 
JO SOTFTAPD [TeASAeS JO |asn suy *sotTouenbersy YUueUOSeT 
qUuerteFFtp ATIYHTTs seaey 03 AjTae. yore asneo yzbueT pue 


OS 


Here we want to measure the output (4x center frequency for dividers). 
It is measured WRT (regular) ground (at the R9 hairpion lead). 


Setup 


Be sure all software and drivers, etc., have been installed. Connect the 
USB jack via USB cable to the PC. You should hear the "BoopBoop” sound 
the PC makes when it recognizes a device (the Ensemble) has been 
attached to a USB port.. 


Next, run CFGSR.exe and you should get the following screen: 


eneral |UsB | sis70 | LO | Tune | ABPF Calibrate | Test | Mobo | About | 


General 


Powered DV Sidit 


HManufacturer : were obdev at 
Product: . (5dSAU-i20 
Seralnumber: PESFRKO-3 


Conficuration too! for the SoftRock V9.0 $1570 


USB AVR Si570 connected V15.12 peOfko 


Then, check out the "Si570" tab. It should look like this: 
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49 
considered and the explanations of the measurement and 
measurement technique were studied. The relative magnitudes 
and phases between Figs. 4-5 and 4-6 show resonable agreement 
and provide evidence that the method presented to solve Eq. 
1-12 with the complex Fourier series is justified. 

Simpson's experiment was comprised of 103 resonant 
pillbox cavities. Each cavity had to be individually 
machined and, therefore, each cavity was slightly different 


from its neighboring cavities. Minute differences in radii 


Delay (PS) 


Wakefield measurement by Simpson et. al. (i2a 


Figure 4-6. 


PEOFKO, soe see V9.0 Si570 


Gener us USB Sis70 “be [Tune (ape | colt | Tos | Mobo | About | 


a eee Sis70 


toe | Reader: Ox55 hex sli 


| 
ce : | | 

Device: | 6 —Range— 160 MHz | 
“Stat: 26.2 ‘MHz VFO | 7.05 MHz cae | 
| 

| 

| 

| 

| 


i os - Smooth 3500 ppm @VFO + 24.7 KHz Save 
Reboot | his 3i570 Factory default 


ae - DG8SAQ: Save all last used frequency. 


Note that the Local Oscillator's outputs are measured 
with respect to the analog ground plane, NOT with 
respect to the galvanically isolated USB groundplane. 
The /QSD EN shunt is a good point for this ground 


connection. 


Using the CFGSR Software (at the “Tune” tab), test scenarios for setting 
the center frequency (remember, the Si570 produces a signal that is 4 
times the desired center frequency). 


Measure the output at the hairpin lead of R9. 


Below is an example of tuning the Si570 in CFGSR, selecting a center 
frerquency of 1.53 MHz (with an Si570 output frequency of 4x, or 
6.12MHz. (Pay no attention to the lousy oscilloscope behind the curtains - 
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the output is really a square wave, but the scope is a cheap USB scope 
that doesn't sample HF square waves very well.) 


General] USE | Seize i Tune JABPF | Calibre] Test | Mobe fAbout | 


Desired Center Freq 


( howd treg os 


| 


LO Tuned to 6. 12 eat 


tbe to wetthe Peguency of 2 5200 4MHe 


You can place your mouse on the frequency in the center frequency field 
and turn your mouse wheel. The center frequency will increase or 
decrease and the LO Output frequency (4x) will increase or decrease at a 
rate 4 times that of the center frequency. 


John, KB6QL, discovered this trick for those with no scope, counter, or HF 
radio to use in testing LO output: 


“Turns out that local oscillator can be tuned for a frequency that is in the 
FM band. So, as a quick and dirty, | got out my little MP3 player- 
cum-FM-radio and tuned it to that frequency and let the headset 
cord/ant drape over the RX. It gave me full quieting. Then | switched the 
RX to another frequency and the quieting was gone." 


Troubleshooting Hints 


If the Si570 is not receiving any good I2C signals it will start at 56.32MHz. 
If it is controlled, 28.2. And the Test tab of CFGSR should be filled with 
data. 
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Using Wrong Ground 


When making measurements on the analog side, you must use 
the analog ("regular") ground plane - the /QSD-EN is a good 


ground connection point. 


USB Device Not Recognized 


If your computer does not recognize the ATTiny 85 (USB) device, the 
cause could be either hardware or software. If you find yourself getting 
into a “loop” trying to install the USB driver/device, then pop over to Alan 


G4FZQ's great site and read his excellent page dealing with this and 
related issues. Hardware-related causes are often traced back to the 


resistors and/or diodes installed in the USB section or to improper 
installatin/insertion of the ATTINY-85 microprocessor, 


Hardware 
Check the resistors (R1-R4) and make certain they are the correct value 
Check the alignment and placement of U1 and make sure it is snugly 


fitting in the socket. It is easy to accidentally bend one or more of the 
pins when inserting the chip into the socket. 


Software . 


Review the WB5RVZ software "schematic" and then: 


Check out Alan G4ZFQ's great webpage on Si570/AT Tiny85 issues. 


Si570 Does Not Respond to Control Signals 
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Local Oscillator and 
Control - Validate 
Filter Selection 
Outputs 


With power applied to the 12V bus and to the USB bus: 


Start up CFSR again and tune the local oscillator through four frequencies 
(each being in the middle of one of the bands): 


1. 2MHz 
2. 6MHz 
3. 12MHz 
4. 24MHz 


Measure the voltages at "FL SEL 0" (R13 hairpin) and "FL SEL 1” (R12 
hairpin) with respect to regular ground 


(The high/low values at R12 and R13 are used in the ABPF switching truth 
table, shown in the Automatic Band Pass Filter stage’s introductory 
paragraphs. 
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Next Stage: Dividers 
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BSRVZ.Org - Ensemble HF/LF RX Il 


Register Login 
Home Bands Power Supply USB Power LO 
Dividers BPFs QsD Op Amps BOM BOM X-Ref 


Inventory Revisions as of 6/20/2013 WB5RVZ 


Ensemble RX II (HF/LF) 
Quadrature Clock Generator 
Band: LF 


Introduction 


Band Specific Components 


This stage involves band-specific components and is currently 
configured for the LF band. If you need to configure this page for a 
different band, click on the "Band" tab in the menu above. This 
would take you to the home page, where you can select the new 
band and then return to this page. 


General Info About the Stage 


This stage divides the local oscillator output by 4 and shifts the 
phase of the dividend signals such that they are now one-fourth the 
LO frequency and 90 degrees separated in phase (i.e., in 
quadrature). Both signals are identical in all regards except phase. 
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They will be used to clock the switch used in the Quadrature 
Sampling Detector (QSD) stage. 


Theory of Operation 


Stage Schematic 


3 ¥DC 


74AC74 


For HF operation do not populate Ule 
and connect wire jumper at HF jumper 


From LO 
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Click here for full schematic 


(Red dots represent the "hairpin" (or left-hand or topmost) lead of 
the component) 


Board Layouts 


Board Top 


RIC) Rx E 


HF jumper 


[AOA At PROC CONES I NC OCH ANNIE MORIGLELS FAA RN REP 


| Go to Top of Page 


Board Bottom 
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Summary Build Notes 


1. Install Voltage Divider Resistors 
2. Install ICs and SMT Capacitors 
3. Install HF Jumper 

4. Test the Stage 


Quadrature Clock Generator Bill 
of Materials 
(LF band option) 


| Category |_ Component Count Marking fi 


ae omit for 
O = Omit this band 


2 | 
jo | come SMT 1206 | 0.1 UF black 
2 | 


74AC74 


Check Type 


74AC74 
Dual D FF 
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Detailed Build Steps 


Install Voltage Divider Resistors 


Pay careful attention to the orientation (S-N and 
N-S, respectively) of R10 and R11. Some builders 
have inadvertently installed these with a horizontal 
orientation rather than a vertical orientation. 


‘Component |... .. |... 
_(top/bottom) | — | sala 
10 k 1/6W 5% 


(top) ora- aid 


10 k 1/6W 5% brn-blk- 
(top) ora-gld 


Designation Image 


Install ICs and SMT Capacitors 


Here, you will install U6 (to get a divide-by-4) and, if building the 
LF option, U12 (to get a divide-by-16); also installed will be the 
appropriate SMT bypass capacitors. 
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U6 is required for both HF and LF options; U12 is 
only needed for the LF option. Watch out for the 
potential to install U6 in the wrong set of pads! 


Note: the completed photos do not show U12 AND 
U6; they were taken of the earlier HF-only build 
and, thus, only show U6 installed. 


A common mistake is installing U6 (and/or U12) 
incorrectly. The chips are installed such that their 
pin 1 is aligned with the upper right-hand pin (when 
viewing the bottom of the board such that the Si570 
is on the right). 


pariecat)'| Component | .. ; : 
| apa | (top/bottom) | Orientation Marking 


0.1 uF 


((bottom)) white pads 


(smt) 
white pads black 
stripe 


0.1 uF 
((bottom)) 


74AC74 Dual rir, « BZ Nez 
D FF Mame | ESD!!! 
((bottom)) age oo 
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74AC74 
ESD!!! 
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Install HF Jumper 


HF jumper 


If building the HF option, omit 

U12 and Install the jumper wire to bypass U12 with the LO signal 

: Component 

_ (top/bottom) 
omit for this 

band (top) 


Orientation | Marking 


Check | Designation | Image 


Completed Photos 


View of Completed Topside 
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Test the Quadrature Clock 
Generator Stage 


Quadrature Clock 
Generator - Current 
Draw 


With both the USB cable and the power cable plugged in, measure 
the current draw in the positive power lead. 


Measure the current draw with just the 12V power. 


Note: the current draw will be slightly higher if you installed U12 as 
part of an LF option build 


Pt te tine a in 
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Test Steps (if any) 


Go to Top of Page 
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Quadrature Clock 
Generator - Test 
Voltage Divider 


When performing the following tests, you must 
apply [pwer to the board AND plug in the USB cable. 
Otherwise, results will not be as expected. 


Plug in USB and power the board. 


Measure the voltage on the R11 hairpin; you should see 50% of the 
*V rail voltage. 


Depending upon your DMM, your measurements may vary. What we 
are looking for here is roughly half the 5 volt rail. 


Troubleshooting the Voltage Divider 


If you do not get the expected R11 value you expect, 

_ the possibilities are most likely that you have a short or 
you have mounted the wrong resistor value(s). For the 
latter case, you may want to use the utility Voltage 
Divider Calculator to enter your actual R11 value (Vout 
and see what resistance values might produce that 
voltage. 
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Test Steps (if any) 
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Quadrature Clock 
Generator - Divider 
Pin Voltages 


Power USB and 12V. Then measure the voltages on the pins (and, 
separately, on the pads) of U6 (74AC74). Refer to the color codes on 
the graphic for the voltages. 


Pins 3 and 11 will not show exactly 2.5Vdc because they have the 
additional AC component of the local oscillator signal from C3. The 
important idea is - for those pins which should nominally be 2.5Vdc 
- you do NOT want to see 0 or 5 Vdc! 


If you are building the LF option, you should perform this test on 
both U12 and U6; otherwise, just test U6. 
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Test Steps (if any) 
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Quadrature Clock 
Generator - 
Quadrature Colck 
Generated 
Waveforms 


Set your board up to oscillate at a selected center frequency, e.g., 
— 7.100 MHz. 
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| LOClock -™ © 


| Or la 


If you have a dual trace scope available, probe the two "QSD CLK 
(n)" test points and you should get a waveform similar to the one 
shown here. 


The testpoint marked "LO Clock" will provide the $i570's output 
frequency or, in the case of the LF option, that frequency divided 
by 4 (courtesy of U12). 


Your mileage may vary, depending upon the desired center 
frequency you select and the quality of your scope (some scopes 
tend to have issues with these square waves - still, the scope 
should show two waveforms in quadrature at the desired center 
frequency). 
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Quadrature Clock Generator Output 


om courtesy of K1ULF 
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WB5RVZ 


Ensemble RX II (HF/LF) Auto Band Pass sel 
Filters 
Band: LF 


Introduction 


Band Specific Components 


This stage involves band-specific components and is currently configured for the LF band. If 
you need to configure this page for a different band, click on the "Band" tab in the ment! 
above. This would take you to the home page, where you can select the new band and then 
return to this page. 


General Info About the Stage 


This stage implements the automatic bandpass filtering circuit. The circuit uses two quad 
multiplexer switches to switch one of four bandpass filters into the QSD input. The filters 
provide continuous coverage, in four “chunks”, from 1.8MHa through 30 MHz in the HF option 
and 0.180 MHz to 3.0 MHz in the LF option (with some under and overlaps). 


Switching is automatic, via the two binary signals, "FL SEL 0" and "FL SEL 1". The ATTiny 85 
Microcontroller has a built-in band plan (which the user can adjust, using the facilities in 
the CFGSR program) which associates any output frequency of the Local Oscillator to the 
most appropriate filter and issues the corresponding bits to "FL SEL 0" and "FL SEL 1°, per 
the following truth table: 


Filter Selection Truth Table 


(Frequencies in the Low/High columns are given for the HF option, with the frequencies for 
the LF option shown inside of parentheses). 


L is a voltage less than 200 mV; H is a voltage greater than 3 V 


SelO Low HF (LF) High HF (LF) 
} Sel 1 (R12) (R13) Band | uo ie 
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Listening to Memorized Stations 


© PIONEER 


1s Set the TUNER func- = te boy, 2 
: ; eS > eae ci) Tee 
tion. oy | Le tf fot ark 
& TUNER & CD RF DVDLD 
PHONG << VCR TAPE 1 <@ 
rie Select the CLASS 
number in which the —=\ Toy > aay es ait AE Bock ete 
4 - 3 a ‘ ; t 
desired station is sh rt L fad © fra A ee 
memorized. | 


(Before operating, 

press the TUNER 
button of the re- aes Re 
mote control unit.) 


& CLASS A & CLASS H 


CLASS C <4 


Sf Select the station 


number of the de; 2 $4 > ee ae a rs: 
sired station. : ae i! 1 ee 
Can also be, called 

DAS Example: 


with the number 
When FM99,50 MHz has been memo- 


rized in channel 7 of CLASS B. 


button. 


@ Operating with the main unit 


1. Press the FM/AM button. 

2. Press the CLASS button, and select the CLASS number in which the desired 
station has been memorized. 

3. Press the STATION -, +button, and select the desired station number which has 
been memorized. 


MMe TO 

@ When the power cord of the unit is disconnected from the wali outlet for several 
days, the stations memorized willbe erased. 
nya ie s. 5 

@ When selecting the station number with the STAHON 9s buttons, tie stations 


vill switch as follows. 


CLASS A CLASS A CLASS A CLASS B CLASS B 
BP aries -- > > 
val 2uh ad Oct 1. & Oi} 
WO BFssins: «< ‘ Ps Pe < (i ae { <4 
Ur ty Fab | 


@ Last Station Memory 
By turning ON the power and setting TUNER) the statian sev before rhe Power! 
vas turned OFF will be received 


2s 


ARE? 136 - 


Auto Band Pass Filters 


El> (C 


Ce 
(SEL-0 is at the hairpin lead of R13; SEL-1 is at the hairpin lead of R12) 


These notes detail the construction of each of the four bandpass filters, with a simple 
continuity test at the end of each filter's construction to verify soldering of the leads of the 
coils. 


If you are unfamiliar with toroid and binocular inductor construction, please see the 
WB5RVZ Construction hints for inductors. 


(Note: completed photos of this and the next stage were, unfortunately not taken at 
stage-end. The completed photos shown are from the final stage, with the uninstalled 
sections photoshopped out. Apologies. ) 


Theory of Operation 


Stage Schematic 
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Click here for full schematic 


(Red dots represent the “hairpin” (or left-hand or topmost) lead of the component) 
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By signing this form, the account owner(s) authorize the redemption of fund shares as set forth above. Shares will be redeemed wh 
DWS Investments Service Company receives this form in good order. If acting in a special capacity (executor, administrator, custod: 
trustee, corporate officer, etc.), the capacity (title) must be indicated. 


Signature guarantees— A signature guarantee is required under the following circumstances: 
= Mailed to an address other than the address listed on the account 
m Mailed to an address that has changed within the past 15 days 


a If the check redemption proceeds exceed $100,000 


m If you are signing in your capacity as a custodian, executor, administrator, trustee, or guardian, and are not listed in the accoun 
registration. Legal documentation verifying capacity is also required, please call Shareholder Services for more information. 


m If you are signing in capacity as a corporate officer, and the redemption privilege does not pre-exist on the account. Legal 
documentation verifying capacity is also required, please call Shareholder Services for more information. 


A signature guarantee is issued by a bank or other financial institution to verify and ensure the legitimacy of a signature. An officer: 
institution will ask for identification to be sure that you are, in fact, the person identified on this form and signing it. He or she will 


stamp verifying that this step has been taken. 

= DWS accepts both Medallion Guarantee and non-Medallion signature guarantee stamps. 
# ~All account owners must sign this request. 

m We must receive an original stamp. 

m If more than one signature is required, one stamp is needed for each signature. 


® Anotary public is not an acceptable guarantor. 


Affix signature guarantee or Medallion Guarantee stam 


> if required 
Signature ( 2 ) 


Title (if applicable) 


Date (MM/DD/YYYY) 


Affix a second signature guarantee or Metamon Guaran 
Siqnatiieco eee stamp (if required) 


ignature 


Title (if applicable) 


Date (MM/DD/YYYY) 


Please mail completed form to: 


DWS Investments Service Company 
P.O. Box 219151 
Kansas City, MO 64121-9151 


Overnight address: 

DWS Investments Service Company 
210 W. 10” St. 

Kansas City, MO 64105 


DWS Investments Distributors, Inc. 
222 South Riverside Plaza, Chicago, IL 606064 
www.dws-investments.com 
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High protein foods - list of quality protein content sources and ... 


Good quality pasta dietary pr ‘otein source 
‘ofu sources i uality proteins 

Essential protein intakes daily, 

What food are richest in Vitamin B1 

Foods tl caf B Vitanh 

What foods are the richest in Niacin B3 


What kind of foods are rich'in Vitamin B6 


Bananas & their nutritional benefits 
Benefits of including fruit in diets 

Benefit to eating many fresh vegetables 
Blackcu id their di nefits 
Benefit to eating lots of Apples 

Cherry nutritional benefits in the diet 

Good benefits to eating grapefruit every day 


Desserts with a low calorie content, 


Frequent common questions about foods 
What are fruit calorie contents 
The calorie contents-of different vegetables 


How many calories in meat proteins 
What are the calories in fresli Fish 


What are the calories in cheese & spreads 
The number of calories in egg recipes 

How many calories are in nuts & seeds 

Alcoholic drinks & their calotie contents 


. The number of calories i in beans & peas 
How many calories'in Tice products 


j The. number of calories in Tofu products ” 
F The number of calories in sirloin Steak - 


* How many calories in streaky bacon 
Negative Calories cai cause wei ght loss 
it Revipes providing fewer dietary calories 
~ Low-calorie new easy-to-make desserts 
Low-Calorie soups quick to make 

Lots recipes easy to make & quick 

How to count your food calories 
Calculate calorie needs each day 
Muscle fibers help burn off energy 
Tools to Calculate Calorie needed daily 


How to Measure the calories in Foods 


What sort of food products rich in Vitamin B12 


Atip when creating shopping lists. +” hc ne 


t inki fo) 
Body weight & effects of sodium intakes wh 
_ What to eat right after being pregnant 


Number of calories in milks & dairy produce * 


Buiter calories each portion of low-fat spread . a : é et fs 
y Nuinber of calories in‘various types of foods : cf 
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Fast foods: & common nutritional facts Le ¥ F Aa ae pens 
Junk Food intakes & Jinks obesity problem 
Bad fat food choices in restaurant menus peat! 
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Foods for losing weight in the diet — aa Oy ee : ce " ee 


-Adaptin roblem of over-eating food —. = i rs, Be), 
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What is the problem & signs of Anorexia ate att gi aa eS 
What should Leat during pregnancy © ee re dh edie ie “j 


Benefits of eating small meals regularly on Soe ee - ay 
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Alternative to eating wheat inthe diet program = ply wd 
Healthy dietary fiberintakesindict = Fp ei * 
Problems with alcohol & losing weight = * ee 
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‘Choice of foods to help lose weight 


Healthy recipes which are low in fat content 


What are potato chips & good diet benefits : bP meaty nas : 


Quick prepare SOUpS with low calories 


to, nvert i to ounces into 


How many calories are there in different foods? ee Hh ve * 
The common contentof calories in food products © SUPE i Clb 


_ What are some of the highest calone foods in diets ; ee : a3 
"A big full list of the calories in foods product marca legs 1 


Show a free food calorie counter 


Different common foods.all with low calories i ; ea 
What foods should be stocked in cupboardsathome =——C oe a 
Eating fruit better than drinking fruit juice? . a? Re 
Fat content in lean chicken breasts? 

Fat contents in McDonalds fast food products 

Fat content in Jean beef fats 


What are the bad & good fats in diet? 


Intake of carbohydrates in the daily diets 
Alcohol & its carbohydrate levels 
ite map of articles on f di 


. All tools and information on this site are intended as an aid to help healthy adults lose weight and not 


s intended as medical advice. The information presented here is not for pregnant or breast-feeding women or 
© for any person under the age of 18. If you suffer or think you may suffer from any medical condition you 
should consult your doctor before starting any weight loss exercise regime. Any weight loss exercise 


, Programs or diet should be started slowly and we advise you to always consult your doctor or physician 


j beforehand. The information on this page may NOT be accurate, therefore you should NOT take any of the 
content as a source of reference for any reason whatsoever! You are responsible for comparing the 


=, information with an Ege source before using any, or part of this COMA 
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(LF band option 


[check [Type | Category | Component | Count | Marking 
re ; omit for 
Band-specific | Omit this band 4 


Capacitor 0.015 uF 5% 


O 


Capacitor 1800 pF 5% | 2 
Capacitor 3300 pF 5% 332 
Capacitor 6800 pF 5% | 3 
Capacitor SMT 1206 | 0.1 uF 
BNC 
connector Jack Connector 
Male - PCB 
mount 
FST3253 
SOIC-16 mux/demux AEN 
SEs ee ESD!!! 
switch 
: BN-43-2402 
‘ Binocular 
inductor bdr (no 
markings!) 
Inductor 
Inductor 
RT UAL 
111 
Inductor coil sa 
Inductor 


Inductor 


Inductor 
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Resources 
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"e Great supplies for making and canning jellies! 


Who Can Help 


e How to Lose 30+ibs Guaranteed. Try it Free. 
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why would eggs interfer with sinemet? - http://forum.parkinson.org/index.php?/topic/8399-why.w 


in oral form, is the major treatment for Parkinson's disease. Levodopa is the natural 


The main objective of this GCP oer ea pilot study was to assess the pharmacokinetic profile of levodopa 
in the blood of healthy volunteers following application of NDo601. 


"T am excited to have started the clinical development of NDo601, a transdermal levodopa patch offering 
great hope for improving the disabling problems common in advanced Parkinson's disease patients. 
NDo601 should provide continuous delivery of levodopa in a widely accessible form, a highly sought after 
treatment option in Parkinson's disease that has been unavailable to date" said Oded S. Lieberman, PhD, 
NeuroDerm's Chairman. "We believe that, by maintaining a steady levodopa blood concentration, NDo601 
should minimize or even abolish dyskinesias and other disabling motor complications associated with 
long-term oral levodopa administration in advanced Parkinson's disease. This novel patch may also pee to 
avoid the development of such complications if used as an initial treatment for Parkinson's disease" said Eli 
Heldman, PhD, and Moshe Kushnir, MD, the company's founders. 


Parkinson's disease patients often suffer from dyskinesias (involuntary, disruptive, jerky movements 
associated with long-term levodopa therapy) and "off" time (periods of immobility) that result from the 
fluctuations in levodopa blood concentrations inherent with oral administration of levodopa. NDO601 is 
based on a proprietary formulation containing levodopa ester as a prodrug that enables the continuous 
delivery of levodopa through the skin, thereby overcoming the limitations of its short half life. The company 
previously demonstrated success at maintaining steady therapeutic levodopa blood levels in preclinical 
animal testing. 


This trial was funded by The Michael J. Fox Foundation for Parkinson's Research through its highly 
competitive 2006 Clinical Discovery Program. 


About NeuroDerm Ltd. 
NeuroDerm is a clinical stage pharmaceutical company, specializing in transdermal therapies for CNS 
diseases. NeuroDerm was founded on the basis of research started more than ten years ago to solve the 


problem of continuous delivery of levodopa in Parkinson's disease. The company’s core technology and 
various formulations are protected by strong, wide scope applications and issued patents 
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Common Techniques: 


e Wire Gauge: remember the higher the number, the thinner the wire. E.g., #30 wire is 
thinner than #26 wire. 

e One turn: 

o For toroids, one turn is a single pass through the center hole. 

© For binocular cores, one turn is a pass in which the wire goes in the bottom, comes 
out the top, goes back in the other hole at the top, and comes out the other hole 
at the bottom. ; 

e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar strand by taking 
the length of wire specified for the primary winding, folding it into half(thirds), 
twisting it to 3~ twists per inch, and winding it over the primary winding. One end of 
such a strand will have two(three) leads; the other end will have a “hairpin” bend (and 
a single lead in the case of tri-filar). 

e Multi-filar windings are usually done AFTER the uni-filar winding is done. 

e Windings shoud be evenly spaced and ideally made such that the winding covers ~345 
degrees of the toroid 

e Inductance values given are for the single (uni-filar) winding. They are provided to help 
verify turn counts and core material selected. 

e Toroid nomenclature provides the outside diameter of the toroid (in hundredths of an 
inch - the "30" in "T30-2"), and material code (the "2” in "T30-2"). Color codes used in 
these kits are: 

© 2=Red 

© 3=Gray 

© 6=Yellow 

© 7=White 

© 10=Black 

© 12=Green (with White on opposite side) 


Inductors In This Step 


T02 


XFRMR: 70.56uH: 7T(bi)T #30(16 (2x8)in) on BN43-2402 
Using a total of approximately 15 inches of #30 wire, wind 7 turns , bifilar, on a BN-43-2402 
ferrite. Inductance of the single winding (usually the primary) is 70.56 uH. 


T03 


XFRMR: 70.56uH: 7T/3T(bi)T #30(18 (8/2x5)in) on BN43-2402 

Primary: Using approximately 9 inches of #30 wire, wind 7 turns on a BN-43-2402 ferrite. 
Secondary: Using a total of 9 inches of #30 wire, wind 3 turns , bifilar, on the ferrite in the 
same direction as the primary winding. Inductance of the single winding (usually the 
primary) is 70.56 uH. 
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ZUUY 1aX COMPUTATION YWOrKSNeeL 


Caution Use the Tax Computation Worksheet to figure your tax if your taxable income is $100,009 
or more. 


Section A — Use if your filing status is Single or Head of household. Complete the row below that applies 
to you. 


(a) (b) (c) _(d) (e) 
Taxable income. Fill in the Multiplication Multiply Subtraction | Subtract (d) from (c). 
If line 5 is — amount . (a) by (b) amount Fill in the result here 
from line 5 and on Form 1X, 
line 6 


At least $100,000 but 


$ 229.95 | $ 
less than $153,280 


At least $153,280 but 


613.15 
less than $225,000 m Pl. 


$225,000 or over $2,863.15 | $ 


Section B — Use if your filing status is Married filing jointly. Complete the row below that applies to you. — 


(a) (b) (c) — (d) (e) 
Taxable income. Fill in the Multiplication Multiply Subtraction | Subtract (d) from (c). 
If line 5 is — amount amount (a) by (b) amount Fill in the result here 
from line 5 . and on Form 1X, 


line 6 


At least $100,000 but 
At least $204,370 but 
Atleast 8204:70 ere: ne 


Section C — Use if your filing status is Married filing separately. Complete the row below. 


(a) (b) {c) (d) (e) 
Taxable income. Fill in the Multiplication Multiply Subtraction | Subtract (d) from (Cc). 
If line 5 is — amount amount (a) by (b) amount Fill in the result here 
from line 5 and on Form 1X, 


line 6 


At least $100,000 but 
less than $102,190 


At least $102,190 but 
less than $150,000 


x 7.75% (.0775) 


$ 153.22 
$ 408.70 
ene: Minis 


$150,000 or over 


juto Band Pass Filters http://www.wbSrvz.org/ensemble_rx_ii/05_bpf 


6/20/2013 


6/20/2013 
ealG Med 


"6/20/2013 


T2 has a single primary and a single secondary windings; T3 one primary and two secondary 
windings. 


ALERT! Original Ensemble RXII PCB layouts have an error in the placement 
of the leads for T2, the Antenna isolation transformer. If the antenna 
isolation transformer is not connected properly then the outer of the 
antenna coax will be prone to common mode currents causing noise pickup 
on receive. The principle is that the grounded side of the isolation 
transformers should go to the same end of the primary and secondary. The 
two wires that come from the same hole in the binocular core.:must be 
switched (for one of the windings, primary orsecondary - your choice). See 
the article by Alan G4ZFQ for IMPORTANT details. 


There has been a revision of the PCB (look for the 6/20/2013 date on the 
board) which makes this switching of the leads unnecessary. 


3/18/14 3:22 PM 


lf line 5 if line 5 If line 5 

(Taxable (Taxable (Taxable 

income) is — And you are — income) is — And you are — income) is — And you are — 

ian But Single or Mariel Married Single or At But Single or r arried 
least less Head __ | filing filing Head Read 
than jofa jointly sepa- ofa 
household rately household 
Your tax is — Your tax is — 

65,000 _ : ee Pia ee 
65,000 65,100 | 3,998 3,922 4,075 771,100 | ¢ 4,312 4,465 | 77,000. 77,4: v 4,778. 4,702 
65,100 65,200; 4,005 3,928 4,082 71,100 71,200! 4,395. 4,318 . 4,472. | 77,100 77,200 |. 4,785 4,708 
65,200 65,300 | 4,011 3,935 4,088 71,200. 71,300; 4,401 4,325 4,478 77,200 77,300 | 4,791 4,715 
65,300 65,400; 4,018 3,941 4,095 71,300 71,400) 4,408, 4,331 4,485 77,300 77,400 | 4,798 4,721 
65,400 65,500/ 4,024 3,948 4,101 71,500 4,338 4,491 }} 77,400-.\77,500 | 4,804 4,728 
65,500 65,600) 4,031 3,954 - 4,108 71,600 4,344 77,500 77,600 | 4,811 4,734 
65,600 65,700 | 4,037 3,961 4,114 71,600 71,700| 4,427 4,351 4,504 77,600 77,700 | 4,817 4,741 
65,700 65,800 | 4,044 3,967 4,127 71,700 71,800} 4,434 4,357 4,511 77,700 77,800 | 4,824 4,747 
65,800 65,900; 4,050 3,974 4,127 71,900 4,364 4,517 77,900 | 4,830 4,754 
65,900 66,000; 4,057. 3,980 4,134 72,000 4,370 78,000 | 4,837 4,760 


66,000 __—. 72,000 78 000 


66,000 66,100; 4,063 3,987 4,140 
66,100 $66,200) 4,070 3,993 4,147 
66 66,300 | 4,076 4,000 4,153 
66,300 66,400; 4,083 4,006 4,160 
66,400 66,500; 4,089 4,013 4,166 


ses 300 4096 4,019 4,173 
7 


4,843 4,767 4,920 
4,850 4,773 4,927 
4,856 4,780 4,933 
4,863 4,786 4,940 
4,869 4,793 4,946 


4,876 4,799 4953 
4,882 4,806 4,969 
4,889 4,812 4,966 
4,895 4,819 4972 
4,902 4,825 4,979 


300. 66,700 | 4,102 4,026 4,179 
) 66,800 | 4,109 4,032 4,186 
66,800 66,900; 4,115 4,039 4,192 
66,900 67,000/ 4,122 4,045 4,199 


67,000 


67,000 67,100) 4,128 4,052 4,205 
67,100 67,200! 4,135 4,058 4,212 
67,200 67,300; 4,141 4,065 4,218 


4,435 


73,000 


“4,908 4,832 4,985 
4915 4838 4997 
4921 «4.845 «4.998 


67,300 67,400 | 4,148 4,071 4,225 4,928 4,851 
67,400 67,500 | 4,154 4,078 4,231 4,934 4,858 
67,500 67,600] 4,161 4,084 4,238 4,941. 4,864 
67,600 67,700; 4,167 4,091 4,244 4,947 "4,871 
67,700 67,800/ 4,174 4,097 4,251 4,954 © 4,877 
67,800 67,900) 4,180 4,104 4,257 4,960 .4,884 


67,900 68,000 | 4,187 4,110 4,264 


4,967. 4,890 


68,000 oe 
68,000 68,100 | 4,193 4,117 4,270 4,973 4,897 
68,100 68,200 4,200 4,123 4,277 4,980: 4,903 5,057 
68,200 68,300 | 4,206 4,130 4,283 4,986 4,910 5,063 
68,300 68,400; 4,213 4,136 4,290 4,993 4,916 5,070 
68,400 68,500 | 4.219 4143 4,296 4,999 4,923 5,076 
68,500 68,600 | 4,226 4,149 4,303 5,006 4,929 5,083 
68,600 68,700 | 4,232 4,156 4,309 §,012 4,936 
68,700 68,800 | 4,239 4,162 4,316 5,019 4,942 
68,800 68,900, 4,245 4169 4,322 5,025 4,949 


68,300 69,000 
69,000 


4,252 4,175 4,329 §,032 4,955 


69,000 69,100 | 4,258 4,182 4,335 81,000 81,100 | 5,038 4,962 
69,100 69,200 | 4,265 4,188 4,342 81,100 81,200 | 5,045 4,968 
69,200 69,300 | 4,271 4,195 4348 | 4,738 81,200 81,300 | 5,051 4,975 
69,300 69,400 | 4278 4,201 4,355. 4,745 81,300 81,400 | 5,058 4,981 


69,400 69,500 | 4,284 4,208 4,361 


4,751 81,400 81,500 | 5,064 4,988 


69,500 69,600 | 4,291 4,214 4,368 4,758 81,500 81,600 | 5,071 4,994 

69,600 69,700 | 4,297 4,221 4,374 4,764 81,600 81,700 | 5,077 5,001 

69,700 69,800 | 4,304 4227 4,381 4,771 81,700 $81,800 | 5,084 5,007 

69,800 69,900 | 4,310 4,234 4,387 4,777 81,800 $81,900 | 5,090 5,014 

69,900 70,000} 4,317 4240 4394 4,784 81,900 82,000 | 5,097 5,020 
76,000 $2,000 


70,000 70,100 | 4,323 4,247 4,400 
70,100 70,200 | 4,330 4,253 4,407 
70,200 70,300; 4,336 4,260 4,413 
70,300 70,400} 4,343 4,266 4,420 
70,400 70,500 | 4,349 4,273 4,426 


70,500 70,600; 4,356 4,279 4,433 
70,600 70,700! 4,362 4,286 4,439 
70,700 70,800; 4369 4,292 4,446 
70,800 70,900 | 4,375 4,299 4,452 
70.900) =—771.00 4 2892 43204 44459 


4,790 | 82,000 82,100! 5,103 5,027 5,180 
4,797 | 82,100 82,200 | 5,110 5,033 5,187 
4,803 82,200 82,300 | 5.116 5,040 5,193 
4,810 82,300 82,400 |} 5,123 5,046 5,200 
4,816 82,400 82,500} 5129 5,053 5,206 


4,823 82,600 82,600 | 5,136 5,059 5,213 
4,829 82,600 82,700 5,142 §,066 5,219 
4,836 82,700 82,800 5,149 5,072 5,226 
4,842 82,800 82,900 | 5,155 5,079 5,232 
4249 azann aaann 5 18? RnRR 4 989 
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So check your board version to see which approach to mounting the 
transformer applies. 


The T3 secondary windings are connected by a trace on the board such that the secondary 

winding ends not connected together are 180 degrees phase different. Only one secondary 

winding is connected through the QSD switches of U10 at any instant of time resulting in 1 7? 6 i 
signal integration on capacitors C20 and C21. T3 also provides a 4:1 Z transformation from 

the BPF to the QSD circuit. ok S 


Once the transformers are wound and installed, you should turn the board over and run 
continuity tests on the primary and secondary windings, per the above diagram. 


Finally, install the BPF In/Out Resistors to complete this step. & C) 


(2x8)in) on 
BN43-2402 
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I'm Forever Blowing Bubbles 


3 of 4 


Charles Hart (1920) 


Alice Linn: | Want to Be 
Your Polka Sweetheart 
Paul Thomas Charlie Spivak 
Cliff Adams Singers 
Pore A st Hach (Sing Something 
Secret Love simple) 


Norman Field, Richard Klaus Ogerman 
| Simmons, Terry Knight’ Music of the 1920s 
The Red Light Trio 


HARRY JAMES =o Gene Krupa 
cone FRAME SOV ATRA 
:" | Gene Krupa's 
Chicago Jazz Band 
(1958) 


~ Kirby Stone Four 
Veaeny. Westen hofer "G6" Sound/The Kirb y 
Bubbles (2004). stone Touch (1959) 


og oe) Jackie & Roy 
 — t (Jackie & Roy: Jazz 


4tC Oe wareinelar ay: me Oy 
Frank Sinatra with aSsics 


Harry James & His y Johnny Ventura's 


7 -%Dick Barrett ‘ a i ka 
' Dick Barrett Waltz , S4¥-kombardo 


nm Orchestra , Band) - Album. 
| All Or Nothing At All. - vite 
| Chet Atkins - Max Bygraves 


| (Blue Diamonds FOREVER BLOWING BUBRLES 


(1961) imam em so peeve | The Dick Hyman 


Group my 
- with Howard Alden 
as Emmet Ray @ 
Sweet & Lowdown 
. (2000) 


|Jackie Cain & Roy Kral. | 
Bf Bits and Pieces (1957) 


ue John Sidney 
Sing Along with John 
ee Sidney 


West Ham United 
Cup Squad 


ET 2 of | 
toes ead Dereetar pe Sindy Ae, 


Aoarthos +f garment, 


i, ; Corliss Lamont Sings 
aca) ee “~ for His Family and 
oe ag " . a Friends, a Medley of 
Favorite Hit Songs- 
from American 
Musicals (1977) 


ERED : 
Punk Singles More Memories by 
Collection ae 


http://74.125.95.132/search?q=cache:T MJ61 cPTu 
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(top) 
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? (no 
T02-core markings!) any 


70.56uH: 
7T/3T(bi)T 
#30(18 
(8/2x5)in) on 
BN43-2402 


T03 


tise 
aa 
aah 


T03-core 


2.2k 1/6W 5% red-red- ze re 
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ee 


aS 


—_ ob 
se oO 
fe) 
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iN 
= 
m 


red-red- es: oe 

10 ohm 1/4W br-blk- a ‘ws 
. 

2.2k 1/6W 5% red-red- ee = 


BS 


2.2k 1/6W 5% 


R26 
R27 
R28 or 


Install and Continuity Test the Band 0 BPF 
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In this step and the two steps following it, you will build the bandpass filter for the band 0 
passband. 


ee Orientation | Marking | Image | Band | Notes 
Magnetic 

Wire, 

enameled 

#30 (top) 


Check | Designation 


magwire_165in 


Install the Band O Inductors 


inductor Information 


Common Techniques: 


e Wire Gauge: remember the higher the number, the thinner the wire. E.g., #30 wire is 


thinner than #26 wire. 
e One turn: 
o For toroids, one turn is a single pass through the center hole. 
o For binocular cores, one turn is a pass in which the wire goes in the bottom, comes 


out the top, goes back in the other hole at the top, and comes out the other hole 


at the bottom. 
e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar strand by taking 
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the length of wire specified for the primary winding, folding it into half(thirds), 
twisting it to 3~ twists per inch, and winding it over the primary winding. One end of 
such a strand will have two(three) leads; the other end will have a “hairpin” bend (and 
a single lead in the case of tri-filar). 

e Multi-filar windings are usually done AFTER the uni-filar winding is done. 

e Windings shoud be evenly spaced and ideally made such that the winding covers ~345 
degrees of the toroid 

e Inductance values given are for the single (uni-filar) winding. They are provided to help 
verify turn counts and core material selected. 

e Toroid nomenclature provides the outside diameter of the toroid (in hundredths of an 
inch - the "30" in "T30-2"), and material code (the "2” in "T30-2"). Color codes used in 
these kits are: 

© 2=Red 

© 3=Gray 

© 6=Yellow 

o 7=White 

© 10=Black 

o 12=Green (with White on opposite side) 


Inductors In This Step 


LO1 


COIL: 55uH: 117T #30(61in) on T37-2(red) 
Using approximately 61 inches of #30 wire, wind 117 turns on a 0.37 inch od T37-2(red) 
ferrite. Inductance = 55.00 uH. 


L02 


COIL: 26uH: 80T #30(43in) on T37-2(red) 
Using approximately 43 inches of #30 wire, wind 80 turns on a 0.37 inch od T37-2(red) 
ferrite. Inductance = 26.00 uH. 


LO3 


COIL: 55uH: 117T #30(61in) on T37-2(red) 
Using approximately 61 inches of #30 wire, wind 117 turns on a 0.37 inch od T37-2(red) 
ferrite. Inductance = 55.00 uH. 


First, you want to wind and install the coils and then continuity test them. The continuity 
test checks for continuity between the points labeled "1" and then tests the continuity 
between the points labeled "2". Wherever possible, the test points have been assigned to 
vias removed from but electrically connected to the coils’ vias, so as to give a good test of 
the soldering. 


55uH: 117T 


#30(61in) on 
T37-2(red) 
(top) 
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0.37" 


137-2 toroid (eerogy 
L01-core outside 


core (to 
oe} diameter 


core 


26uH: 80T 
#30(43in) on 
T37-2(red) 


a fen 
0.37" 
; 9.4mm) 
T37-2 toroid ( , 
LO2-core core (top) outside 


diameter 
core 


55uH: 117T 
#30(61in) on 
LO3 T37-2(red) 
0.37" 
9.4mm) 
T37-2 toroid ! 
LO3-core outside 
core (top) diameter 
core 


Install the Band O Static Components 


Once you have successfully verified continuity, you can proceed to install the remaining 
parts for the passband. 


Component 

| (top/bottom) 
shunt wire 
(cut-off lead) 


Check | Designation Orientation | Marking | Image | Band | Notes 


(jumper 


(cut-off lead) 
(top) 
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- The KPH Project e http://www.radiomarine.org/kph 


yh oe 


KPH", and was one of Frank's "pillars of strength" along with Ray Smith. When Jack 
_-became manager of the station he didn't know he would be the last in a distinguished line. 
But when it fell to him to finally close the station he left all the receivers on to keep a 
symbolic watch over the airwaves. That tells you a lot about the kind of man Jack is and 
how he felt about his job and KPH. 


Jack kept a journal during his time at KPH. We are privileged to present it here. Read 
about what life was really like at KPH in its glory days. 


to the MRHS main page... 
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Install and Continuity Test. the Band 1 BPF 


In this step and the two steps following it, you will build the bandpass filter for the band 1 
passband. 


First, you want to wind and install the coils and then continuity test them. The continuity 
test checks for continuity between the points labeled "1" and then tests the continuity 
between the points labeled "2". Wherever possible, the test points have been assigned to 
vias removed from but electrically connected to the coils’ vias, so as to give a good test of 
the soldering. 


Once you have successfully verified continuity, you can proceed to install the remaining 
parts for the passband. 


Check Designation | pet i | Orientation | Marking 
Magnetic 
Wire, 
enameled 
#30 (top) 


| Image | Band | Notes 


0 magwire_90in any 
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Reyes National Seashore to preserve and restore KPH with the goal of eventually creating 
a museum dedicated to this great station that was once heard throughout the world. 


On 12 July 2000 KPH returned to the air from its original location, using its original 
equipment and its original frequencies - generously made available by Globe Wireless, the 
current owner of the KPH license and operator of the equally famous KFS from which the 

last commercial Morse message was sent. 


Veteran operators, radio engineers and those with an interest in radio history gathered at 
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Install the Band 1 Inductors 
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Inductor Information 
Common Techniques: 


e Wire Gauge: remember the higher the number, the thinner the wire. E.g., #30 wire is 
thinner than #26 wire. 

e One turn: 

o For toroids, one turn is a single pass through the center hole. 

© For binocular cores, one turn is a pass in which the wire goes in the bottom, comes 
out the top, goes back in the other hole at the top, and comes out the other hole 
at the bottom. 

e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar strand by taking 
the length of wire specified for the primary winding, folding it into half(thirds), 
twisting it to 3~ twists per inch, and winding it over the primary winding. One end of 
such a strand will have two(three) leads; the other end will have a "hairpin" bend (and 
a single lead in the case of tri-filar). 

e Multi-filar windings are usually done AFTER the uni-filar winding is done. 

e Windings shoud be evenly spaced and ideally made such that the winding covers ~345 
degrees of the toroid 

e Inductance values given are for the single (uni-filar) winding. They are provided to help 
verify turn counts and core material selected. 

e Toroid nomenclature provides the outside diameter of the toroid (in hundredths of an 
inch - the "30" in "T30-2"), and material code (the "2" in "T30-2"). Color codes used in 
these kits are: 

© 2=Red 

o 3=Gray 

© 6=Yellow 

0 7=White 

© 10=Black 

© 12=Green (with White on opposite side) 


Inductors In This Step 


LO4 


COIL: 20uH: 68T #30(36in) on T30-2(red) 
Using approximately 36 inches of #30 wire, wind 68 turns on a 0.30 inch od T30-2(red) 
ferrite. Inductance = 20.00 uH. 


LO5 


COIL: 4.6uH: 32T #27(18in) on T30-2(red) 
Using approximately 19 inches of 27 wire, wind 32 turns on a 0.30 inch od T30-2(red) 
ferrite. Inductance = 4.60 uH. 


LO6 


COIL: 20uH: 68T #30(36in) on T30-2(red) 
Using approximately 36 inches of #30 wire, wind 68 turns on a 0.30 inch od T30-2(red) 
ferrite. Inductance = 20.00 uH. 


First, you want to wind and install the coils and then continuity test them. The continuity 
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test checks for continuity between the points labeled "1" and then tests the continuity 
between the points labeled "2". Wherever possible, the test points have been assigned to 
vias removed from but electrically connected to the coils’ vias, so as to give a good test of 
the soldering. 


Component 


Orientation | Marking Notes 


_(top/bottom) 
0.30" 
: 7.62mm: 
130-2 toroid ( Pee 
oO L04-core core (top) red any outside 
diameter 
core 
4.6uH: 32T peut: 
105 #27(18in) on any #30 
T30-2(red) a 
(top) 
0.30" 
: ' (7.62mm’ 
L05-core aa ) any | outside 
| P diameter 
core 
| 20uH: 68T 
#30(36in) on oe 
| T30-2(red) 
| (top) 
} 20uH: 68T 
#30(36in) on 
| T30-2(red) [ee a 
| (top) 
| 0.30" 
) . (7.62mm: 
| L06-core Mer i dt red any | outside 
core (top) diameter 
| core 


Install the Band 1 Static Components 


Once you have successfully verified continuity, you can proceed to install the remaining 
parts for the passband. 


Component 
| (top/bottom) 
shunt wire 

(cut-off lead) 
(top) 


| Check | Designation Orientation | Marking 


(jum 
for L 
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3300 pF 5% 
(top) 


shunt wire 
yA R21 (cut-off lead) | N-S LF 
top 
Omit fo 
(oo a Ea 


‘Install and Continuity Test the Band 2 BPF 


In this step and the two steps following it, you will build the bandpass filter for the band 2 
passband. 


First, you want to wind and install the coils and then continuity test them. The continuity 
test checks for continuity between the points labeled "1" and then tests the continuity 
between the points labeled "2". Wherever possible, the test points have been assigned to 
vias removed from but electrically connected to the coils’ vias, so as to give a good test of 
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the soldering. 


Once you have successfully verified continuity, you can proceed to install the remaining 
parts for the passband. 


Component 
top/bottom 
Magnetic 
Wire, 
enameled 
#30 (top) 


| Orientation | Marking | Image | Band | Notes 


| Check | Designation 


magwire_67in 


Install the Band 2 Inductors 


Inductor Information 
Common Techniques: 


e Wire Gauge: remember the higher the number, the thinner the wire. E.g., #30 wire is 
thinner than #26 wire. 

e One turn: 

© For toroids, one turn is a single pass through the center hole. 

© For binocular cores, one turn is a pass in which the wire goes in the bottom, comes 
out the top, goes back in the other hole at the top, and comes out the other hole 
at the bottom. 

e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar strand by taking 
the length of wire specified for the primary winding, folding it into half(thirds), 
twisting it to 3~ twists per inch, and winding it over the primary winding. One end of 
such a strand will have two(three) leads; the other end will have a "hairpin" bend (and 
a single lead in the case of tri-filar). 

e Multi-filar windings are usually done AFTER the uni-filar winding is done. 

e Windings shoud be evenly spaced and ideally made such that the winding covers ~345 
degrees of the toroid 

e Inductance values given are for the single (uni-filar) winding. They are provided to help 
verify turn counts and core material selected. 

e Toroid nomenclature provides the outside diameter of the toroid (in hundredths of an 
inch - the "30" in "T30-2"), and material code (the "2" in "T30-2”). Color codes used in 
these kits are: 

o 2=Red 

© 3=Gray 

© 6=Yellow 

© 7=White 

© 10=Black 

© 12=Green (with White on opposite side) 
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the later product reviews, due to changements and improvements of measurements equipment, measurements filters, etcetera. 


Green = excellent 
Light green = good 
Yellow = average 
Orange = moderate 
Red = poor 


v 1.SEP.2011 
Please send me an e-mail (to: hans at paihr dot ni) if you have corrections, remarks, etc. 
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COIL: 10uH: 48T #27(26in) on T30-2(red) 
Using approximately 27 inches of #27 wire, wind 48 turns on a 0.30 inch od T30-2(red) 
ferrite. Inductance = 10.00 uH. 


LO8 


COIL: 2.7uH: 25T #27(15in) on T30-2(red) 


Using approximately 16 inches of #27 wire, wind 25 turns on a 0.30 inch od T30-2(red) 
ferrite. Inductance = 2.70 uH. 


LO9 


COIL: 10uH: 48T #27(26in) on T30-2(red) 
Using approximately 27 inches of #27 wire, wind 48 turns on a 0.30 inch od T30-2(red) 
ferrite. Inductance = 10.00 uH. 


First, you want to wind and install the coils and then continuity test them. The continuity 
test checks for continuity between the points labeled "1" and then tests the continuity 
between the points labeled "2". Wherever possible, the test points have been assigned to 
vias removed from but electrically connected to the coils’ vias, so as to give a good test of 
the soldering. 


Component 


top/bottom) Orientation | Marking Band | Notes 


| Check | Designation 


10uH: 48T Nia 
#27(26in) on 451, 
oO LO7 T30-2(red) red 778380) LF was #30 
Re, T30-2(red) 
0.30" 
: (7.62mm' 
LO7-core T30°2 hi oroid © outside 
core (top) diameter 
core 
2.7uH: 25T Pelt 
#27(15in) on a 
i s #30 
LO8 T30-2(red) iu L was 
(top) T30-2(red) 
0.30" 
eek ate (7.62mm: 
LO8-core 0-2 Lorot red outside 
core (top) diameter 
core 
10uH: 48T 1OUHs 
#27(26in) on ell 
; was #30 
LO9 T30-2(red) red #27(26in) 
on 
(top) 
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James B & Elaine R Beyer 395-26-3300 a6 grizu 

Smart Worksheet for: Schedule B: Interest & Dividend Income bain 
Interest Income Smart Worksheet 


Payer's Name Type State Box 1 or 3 
ID Amount 


To access a Form 1099-INT, QuickZoom from a payer's name 


Universty of Wisconsin Credit Union 256.00 
Treasury Direct poBox 20 Phila. PA 7,328.00 


\ 


Smart Worksheet for: Schedule B: Interest & Dividend Income 


Dividend Income Smart Worksheet 
Payer's Name Box 1 Box 2a Box 2b Box 3 Box 5 
To access 1099-DIV, Ordinary Capital Gain | Capital Gain | Nontaxable | Investment 


QuickZoom from payer Dividends | Distributions At 28% Distributions | Expenses 


Dreyfus 100% US Treas. Mny Mkt Fund 


Smart Worksheet for: Schedule B: Interest & Dividend Income 


Exempt-Interest Dividends Smart Worksheet 


Total Private 
Dividends Activity Bond 
Payer's Name Amt included 
in Dividend 


Vanguard Int Tax Exempt 


Dreyfus Sht Int Muni Bd Fund 


American Muni Term Trust 


aan 
Sanne 


Keep for your records 
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0.30” 
(7.62mm' 
outside 

diameter 
core 


T30-2 toroid 
core (top) 


LO09-core 


Install the Band 2 Static Components 


Once you have successfully verified continuity, you can proceed to install the remaining 
parts for the passband. 


| WD Componenti incase seep alan. 
| Check | Designation | (top/bottom) | Orientation | Marking 
1800 pF 5% 


ra (top) 

’, C15 

ea en eae 
(top) 


| Image | Band | Notes 


Install and Continuity Test the Band 3 BPF 
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7 AMENDED return 
Wisconsin income tax i 
: OD ¢ 


(MN agg 


Complete form using BLACK INK 
iMPORTANT 


Your social security number Spouse's social security number 
J i i ' 4 You must enter your beginning , 2009 
| | i ! 


social security number(s) E 
Your legal last name Legal first name y 


if a joint return, spouse’s legal last name Spouse’s legal first name ee 
Current home address (number and street) Apt. No. 


ending 


* USE THIS FORM TO AMEND 2009 ON 
(See instructions) 


* PART-YEAR RESIDENTS OR NONRESIDENT 
MAY NOT USE THIS FORM. 


Special fh cad 
conditions 


DO NOT STAPLE 


if married filing separate, fill in spouse's social security number above and full name here 
Last name First name 


Filing status (Note You cannot change from joint to separate returns after the due date.) | 


; Married Married Head of 
On original return P._, Single ,_ filing joint + _— filing separate +4 household 


. : Married Married ; Head of 
Onthisretum B® | Single |_, filing joint | .— filing separate | — household ) Also, check here if married __, 


5 
® Print numbers like this > 0! 234567849 Not like this > 0147 NO COMMAS; NO CEI 
s 1, Wisconsin income (gge instructions) ..car.)....... caged 1) SM PP ea 1 { 
5 Form W-2 wages included in line 1.2... 20... 05.00.0000. .00 reed. > umet".%, | 
: 2 Standard deduction. See table on page 8, OR W ...... ccc eeccee. 2... ( wl Ul 
s If someone else can claim you (or your spouse) as a dependent, see page 2 and check here .. > = 
: 3 Subtract line 2 from line 1. If line 2 is larger than line 1, filinO ....0...-. deel... 3 i 
& 4 Exemptions (Caution: see instructions, page 2) 
a. a Fill in exemptions from your federal return ____ X $700... 4a -00 
&| b Checkif65orolder __, You+ , _, Spouse = xk $250... 4b .00 
c Add lines 4aand4b....... Pe eo alin ei iene 4c i 
5 Subtract line 4c from line 3. If line 4c is larger than line 3, fil LIS os Saaremaa oer Vi FANG Serco 5 | 
Co (axgaee tate On page tO) 0 gs salen es he ee 6 0 
7; (es GOGUCHON Credit. gio 3 2. 2. Si Le eee 7 -00 
B.Pnowrooas MOMOer COUN. yo a eet 8 -00 
9 School property tax credit 


Find credit from 


a Rent paid in 2009-heat included -00 
tablepage6.. 9a -00 


Rent paid in 2009—heat not included -00 


G 


Find credit fr 
b Property taxes paid on home in 2009 -00 taba ac 7 9b -00 


10° Fistone renabilitation credits”... 2.2... 0. a ee 10 .00 
11 Working families tax ‘credit 0. oe. Pe A... Ue 11 .00 
12 Certain nonrefundable credits from Schedule OR Hes3 bt ee 12 -00 


13 Add credits on lines 7 through 12 
14 Subtract line 13 from line 6. If line 13 is more than line 6, fill in O 


WM WL er ne 15 _# 


CE SP ee ee ener ee 16 D 


PAPER CLIP payment here 


i 


y 
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In this step and the two steps following it, you will build the bandpass filter for the band 3 
passband. 


First, you want to wind and install the coils and then continuity test them. The continuity 
test checks for continuity between the points labeled "1" and then tests the continuity 
between the points labeled "2". Wherever possible, the test points have been assigned to 
vias removed from but electrically connected to the coils’ vias, so as to give a good test of 


the soldering 
Gee 6 \. a a D Neate . AM 
Once'‘y6u have successfully verified co lage Mt ralsihe 1S emai 


parts for the passband. ~ 
hd be , Component , y ete 
Check | Designation (top/bottom) Orientation Marking nage Band | Notes 
Magnetic i 
: ._ | Wire, 
Oo magwire_47in Postirsten any 
#30 (top) 


Install the Band 3 Inductors 


sooo) 
Induction 7% IN gt 


Common Techniques: 
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SM Cher SRE 
GENERAL INSTRUCTIONS Jey 


Purpose of Form Use 2009 Form 1X to correct your 2009 Wiscon- 
sin Form 1, Form 1A, or Form WI-Z. lf you need to correct your tax 


return for any year prior to 2009, contact any Wisconsin Department 
of Revenue office for the proper form. Prior year forms are also 


available from our Internet web site at www.revenue.wi.gov. 


| Caution | You cannot use Form 1X to correct Form 1NPR (return 
for nonresidents and part-year residents). Instead, you must file a 
revised Form 1NPR. See the Form 1NPR.Special Instructions for 
information on how to amend Form 1NPR. 


Information on Income, Deductions, Credits, Etc. If you have 
questions on taxable income, allowable deductions, credits, etc., 
the instructions for the return you are amending may heip.you, You 
may also need to refer to certain tables and worksheets in the tax 
form instructions. If you need additional information or assistance, 

contact any Department of Revenue office. 


When to File File Form 1X only after you file your original return. 
Generally, a claim for refund must be filed within 4 years after the 
unextended due date of your original returfl (for example, April 15, 
2014, for 2009 calendar year returns). 


However, a claim for refund to recover ali or part of any tax paid as 
a result of an office or field audit may be filed within 4 years after 
the date assessed. This applies only if you paid the tax and did not 
file a petition for redetermination (written appeal). 


Where to File Mail your Form 1X to the Wisconsin Department 
of Revenue at: 

‘PO Box 8991 

Madison WI 53708-8991 


You may be able to electronically file your Form 1X using Wiscon- 
sin e-file. This free e-file service is available from the department's 
web site at www.revenue.wi.gov. Your form can be submitted 
electronically after you complete it. You may also be able to e-file 
Form 1X through your software package. =~ 


Where to Obtain information and Forms Information and forms 
are available through our Internet web site at:  aamapcee tig 
You may e-mail your questions to: i . You 
may also obtain information, additional forms, po he, preparing 
Form 1X at the foliowing department offices: 


Madison — 
2135 Rimrock Road 
PO Box 8949 (zip code 53708-8949) 
telephone: 
forms requests ........ (608) 266-1961 
income tax information . . (608) 266-2772 
homestead credit ...... (608) 266-8641 or (608) 266-2772 


TTY equipment (relay) . . 711 


Milwaukee — State Office Building 
§19 North 6th Street (zip code 53203-1682) 


felaphone .....\i. Toni. (414) 227-4000 
TTY equipment (relay) ...... 711 


-? 


Appleton — 265 W. Northland Avenue (zip code 5491-201 
telephone ..... potg terete . (920) 832-2727 


Eau Claire — State Office Building © 


_ 718 W. Clairemont Avenue: ip code 54701-4558) 
telephone ervey iP ore | AT 5) 836-2811 


In addition to the shove offices, the department has branch of 
throughout Wisconsin that progr pectinnany yh 1 pies SChe 
(generally Mondays). 


Branch offices are located | in Gréen Bay, Oshkosh, Rhinela 
Waukesha, Wausau, and Wisconsin Rapids. - 


SPECIFIC INSTRUCTIONS 


~ Period Covered ‘ Use this form to file a 2009: amended retum 


calendar year 2009 and fiscal years that begin in 2009. Foraii 
year, a 52-53 week period, or a short-period return, fill in the! 
able year beginning and ending dates in the taxable year spa 


- the top of the form. If your return is for a fiscal year, a 52-53 


period, or a short-period, also fill in “11” in the Special Condit 
box located to the right of the name and address section on pa, 
on Form 1X. - 


Social Security Number, Name, and Address Fill in yours 
security number, legal name, and current address. If you aren 
ried filing a joint return, fill in the social security numbers andi 
names of both spouses. 


If you are married filing a separate return, fill in your legal 


-on the appropriate line. Also fill in your spouse’s legal namein 


space provided on the last line of the name. and address a 
Fill in your spouse’s social security number in the space provi 
above the name area. 


Filing Status Check the space to indicate your filing statu 
your original 2009 return, and check to indicate your filing st 
on this amended return. If you are changing from separate reli 
to a joint return, both of you must sign Form 1X. If there is any 
due, it must be paid in full. 


| Caution You cannot change from a joint to separate retums# 
the due date for filing your original return has passed. 


Special Conditions Certain persons have to enter informatii 
the Special Conditions section. Below is a list of the special a 
tion codes that you may need to enter in the Special Condit 
box on Form 1X. Be sure to read the instruction on the pagel 
for each code before using it. Using the wrong code or notusil 
code when appropriate could result in an incorrect tax compuld! 
or a delay in processing your return. 


04 Divorce decree (page 5) 
05 Injured spouse (page 5) 
11 Fiscal filers (page 1) 

99 Multiple special conditions 


ME am =e | 
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e Wire Gauge: remember the higher the number, the thinner the wire. E.g., #30 wire is 
thinner than #26 wire. 

e One turn: 

© For toroids, one turn is a single pass through the center hole. 

© For binocular cores, one turn is a pass in which the wire goes in the bottom, comes 
out the top, goes back in the other hole at the top, and comes out the other hole 
at the bottom. 

e Bi (tri) filar means 2(3) equal lengths of wire. You get the bi(tri)filar strand by taking 
the length of wire specified for the primary winding, folding it into half(thirds), 
twisting it to 3~ twists per inch, and winding it over the primary winding. One end of 
such a strand will have two(three) leads; the other end will have a "hairpin" bend (and 
a single lead in the case of tri-filar). 

e Multi-filar windings are usually done AFTER the uni-filar winding is done. 

e Windings shoud be evenly spaced and ideally made such that the winding covers ~345 
degrees of the toroid 

e Inductance values given are for the single (uni-filar) winding. They are provided to help 
verify turn counts and core material selected. 

e Toroid nomenclature provides the outside diameter of the toroid (in hundredths of an 
inch - the "30" in "T30-2"), and material code (the "2" in "T30-2"). Color codes used in 
these kits are: 

o 2=Red 

o 3=Gray 

© 6=Yellow 

o 7=White 

© 10=Black 

© 12=Green (with White on opposite side) 


Inductors In This Step 


L10 


COIL: 4.6uH: 32T #27(18in) on T30-2(red) 
Using approximately 19 inches of 27 wire, wind 32 turns on a 0.30 inch od T30-2(red) 
ferrite. Inductance = 4.60 uH. 


L11 


COIL: 1.3uH: 17T #27(11in) on T30-2(red) 
Using approximately 12 inches of #27 wire, wind 17 turns on a 0.30 inch od T30-2(red) 
ferrite. Inductance = 1.30 uH. 


L12 


COIL: 4.6uH: 32T #27(18in) on T30-2(red) 
Using approximately 19 inches of 27 wire, wind 32 turns on a 0.30 inch od T30-2(red) 
ferrite. Inductance = 4.60 uH. 


First, you want to wind and install the coils and then continuity test them. The continuity 
test checks for continuity between the points labeled "1" and then tests the continuity 
between the points labeled "2". Wherever possible, the test points have been assigned to 
vias removed from but electrically connected to the coils’ vias, so as to give a good test of 
the soldering. 


3/18/14 3:22 PM 
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RECORDING 
Recording with TAPE 1 or TAPE 2 


Memo 


he 


@® Turn OFF TAPE 2 MONITOR when recording with TAPE 1 
@ Turn ON the power of all equipment to be used. 


Q PIONEER 


1 - Select the source to ‘es - m& TUNER > CD & DVD LD 


be recorded. A eek mute 
PHONO « VCR TAPE 1 ~<@ 


2 - Start recording with TAPE 1 or TAPE 2. 


3 - Play back the source to be recorded. 


’ 


@ Operating with the main unit 


1. Select the source to be recorded using the Function button. 
ex 2. Start recording with TAPE 1 or TAPE 2. 
3. Play back the source to be recorded. 


memo 


a ee 

@ The VCR TAPE 1 sounds cannol berecorded with TAPE 1 

@ The volume, tone, balance and sutround setting of this unit have no effect an 
the recording siqnal 

@ The TAPE 2 sounds cannot be recorded 


@ Recording Monitor 
When recording witty TAPE)2, if the reeerding device connerted has a record 
Ing Monitor funetion, turning ON the TAPE 2 MONITOR button wil enable 


recording to be carried out simultaneously with playback Manitoring “thy! TAPE 
2 indicator lights) 
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Component — 


Designation 


_(top/bottom 


Orientation | 


4.6uH: 32T rain 
#27(18in) on ; 
oO L10 T30-2(red) red han Le was #30 
ner T30-2(red) 
0.30" 
. 7.62mm' 
T30-2 toroid ( ; 
L10-core red i 
core (top) aan 
| core 
1.3uH: 17T 
#27(11in) on : 
L11 T30-2(red) red ONAN, was #30 
ey) T30-2(red) 
0.30" 
, : (7.62mm: 
L11-core 130-2 toroid red outside 
tO} diameter 
core 
eraeiiies 327 
L12 T30-2(red) red a 18in) was #30 
(top) T30-2(red) 
0,30" 
; (7.62mm) 
L12-core 130-2 toroid red “LF outside 
core (top) diameter 
core 


Install the Band 3 Static Components 


Once you have successfully verified continuity, you can proceed to install the remaining 
parts for the passband. 


7 Component Band 
_(top/bottom) | 


Check | Designation Orientation | Marking 


1000 pF 5% 


LF 
(top) 
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DYLAN 


Memorizing Desired Stations (Main unit only) 


 PHONEFR 


| 
} 
{ Lae S = 
tryed 
sey 
@ The frequency received and MPX MODE (FM only wait tee momornced 


@ Up to 10 stations can be memorized in each of three classes 


y | Receive the desired 
* station. > Referto “LISTENING TOQFM AM BRGADCASTS 


2. Set the MEMORY 


MEMORY 


mode on oe 
( - a a cif 0ok ee aa 
Tony pee dha ccf hal 
3 Select the desired 
: CLASS CLASS A CLASS 8 
class number. in Pm CLASSA  & 
ASS <j 
4. Select the desired ; ‘ 
station number. St iemnle eb eas Pog ie hae 
aa te 4 cab vacde dee 
The selection will be memorized in ihe spetified statian oiiitas & seconds later 


Pressing the MEMORY button witht & seconds will ext the MEMORY mode 


eS “ ee 
Repeat steps 1to4 to memornze up ta30 stavons 
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3300 pF 5% 
(top) 


LF 


1000 pF 5% 
(top) 


Install Bottomside Components 


| Component 


Check : Designation (top/bottom Orientation | Band | Notes 


FST3253 

1@ Uo8 mux/demux FST3253 dny 
switch ESD!!! 
((bottom)) 


FST3253 


uo9 mux/demux 


switch 
((bottom)) 


Fs73253 | =e 
ESD!!! waneey 


any 
= om 
0.1 uF ; 
C37 white pads_ | black any 
Ca oun ite stripe 
= so 
0.1 uF ' — 
C38 white pads | black ener: any 
oo (oorom)) ite ae stripe 
(smt) 
eee) stripe 
(smt) | 
C40 yah: white pads | black | 
: ae stripe 
0.1 uF : (smt) : 

si an 

((bottom)) black 
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Iqd_. 


rR ESTPRPT A S AROON  N ae N EES STS E  E  E 


m Selecting a broadcast station using the main unit 


1. Press the STANDBY/ON button. 
“—— > 2. Press the FM/AM button and select an FM or AM broadcast. 
ea) 3. Press the TUNING SELECT button to set the frequency mode. 
FREQUENCY mioade 
EM 8T SO 


ee = STATION mace : ‘Display 


Ke Sy ~ 


(A1 B7.500" 
4. Press the FREQUENCY -,+ button and select the broadcast station. 
The TUNED indicator lights when broadeast 1s received 
5. Adjust the volume 


MeN 


a Ot = 


The TUNED indicator will pot haht when asbroadeast station is too far away or 
when the broadcasting signal is weak 


Directly inputting the frequency [Direct Access (remote control unit only)] 


Ii, Set the TUNER func- ‘amas * i Je kk si yee 
: BER [et ot my ite Fa 
tion. a haa) Po a aie 
©) PIONEER 
2. Select the TUNER 
operations. = Wee 
3 
2 4 1 
Sy Select the BAND he be we iy 
a (FM or AM). ae > 
/ 5 FM «gg 
4 - Set the direct access = 
mode. ah ike > I. bal 
f a | . Re pam 
Lay Select the broadcast ee »> 
- Pasty eet ! 
1 station. tat} Seaet ct 1S Ae b 
Press the numbers eae 
of the frequency to 
be received in arder ¢ (a Rin: 
rs ett Tl Abe 
oe fire in ed Fe 
‘\ | Tent ies (ee Sat Fak 
Ne ita at Dodi Tia 
‘ myn} "jg fl es st 
\ oe tid i 4 ie in (ee 
1 iameal "ee af fa 


@ Canceling the frequency input 
The frequency input can be canceled by pressing the D.-ACCESS button ayain 
Input the frequency again correctly 


ARR 36 


oO Band Pass Filters http://www.wb5rvz.org/ensemble_rx_ii/05_bpf 


0.1 uF 
((bottom)) 


white pads 


Install Antenna Jack 


Note that there is an optional grounding via for the return side of the antenna connection. 
Normally, you would NOT want to ground this to regular circuit ground. However, there is 
some further discussion of this issue in this message thread in the Softrock40 reflector. One 
message suggested substituting a 4.7k ohm resistor for the grounding jumper to eliminate 
60 Hz hum in the rx. 


- Component 

| (top/bottom 
BNC 
Connector 


Check | Designation Orientation | Marking 


Male - PCB 
mount (top) 
shunt wire 

jmpr_ant (cut-off lead) 
(top) 


} 


Completed Photos 


View of Completed Topside 
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LISTENING TO FM/AM BROADCASTS 


1. Turn ON the power STANDBY indica 
\ 


3) 
a 


of the receiver. Garp SU tor goes off 
PIONEER 
} oO 
é 5 eds Set the TUNER func- — é 4 
| tion. —\iw me roc 
: | f “4 pany ss ae ei fe 
‘ 
| Se j oh Select the TUNER 
operations. 
; F 4 - Select the BAND a > e AM 
1 6 ) (FM or AM) as ant t 


5 - Select the broadcast 


j : Refor to "Selecting braucdcast sta 
station ae : ‘= 


tion" below 


6. Adjust the volume 


Selecting broadcast stations 


(For example, when selecting an FM broadcast) 


estes fer ‘ QT = ; = —~ 

Selecting step by step oelecting automatically Selecting at high speed 
ig > <i 

2 . - 

Press lightly and release iPress and hold for apypre> Press continuously 


T second. then release) 
+ v + 
87.50 87.50 87.50 | Sthise uber feleeteem 
87.60 87.60 
87.70 | 
89.50 89.50 


Stops when received. 
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SEP PE SiR RENTON IY RUE REIS SETS STINE LCT 
YIC.cCOM S7a37ig- 


Go to Top of Page 


Test the Auto Band Pass Filters Stage 


Auto Band Pass Filters - Voltage 
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Switching the DOLBY VIRTUAL 


This unitss equipped with a DOLBY VIRTUAL funetion which realizes virtual surround effects using two FRONT speakers in 
addition ta DOLBY PRO LOGIC. and DSP tnades ! 
Actually the sodnds are. output only from the two FRONT speakers, however it would seem as if sounds are also being 


produced from the back. 


Select DOLBY VIRTUAL. ae 

DOLBY VIRTUAL will turn a oe > auyicuiiie 
ONvandsOFF each time Meeeyi « CITT. 
this button is pressed. 


— 


SURROUND EFFECT -,+ 
VIRTUAL 


DOLBY VIRTUAL @ Operating with the main unit 


ar a * | Press the DOLBY VIRTUAL button. 
fy DOLBY VIRTUAL will turn ON and OFF each time this button is pressed. 


Poe Virtual surround level canbe adjusted as desired. 


Adjust the. virtual sur- —x 
round level. =\ tre 


e7: tat value of EFFECT LEVEL is 60 


@ The OOLBY VIRTUAL effec ts differ considerably actording 16 the source Played 


back. Use i to playback music and movie discs encoded by DOLBY PRO LOGIC. 
@ The DOLBY 


VIRTUAL effects differ considerably ac cording to the listening post 
tM 


Seo P29 
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i 
| Divider Tests 


With Power and USB connected, test the output of the three voltage dividers in this stage. 
Each should yield approximately one-half the voltage on the 5V rail. 


Trouble-Shooting the Voltage Dividers 


If either of the two voltage dividers does not yield the expected value, check to be certain 
that the resistors are all 2.2K (red-red-red-gld ). You may also want to use the Utility 
Voltage Divider Calculator to plug in your actually measured voltage and calculate the 
resistor values that would cause your unexpected result. 


Trouble Shooting R15/R16 


Assuming you have the correct resistors and you are getting near zero at the junction, look 
for something that could short that junction to ground: 


e C37 
e T2 (windings shorted together) 
e soldering on R16 


Trouble Shooting R23/R24 


Assuming you have the correct resistors and you are getting near zero at the junction, look 
for something that could short that junction to ground: 


e C40 
e T3 (windings shorted together) 
e soldering on R24 


Trouble Shooting R28/R27 


Assuming you have the correct resistors and you are getting near zero at the junction, look 
for something that could short that junction to ground: 


e C42 
e (41 
e soldering on R28 
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AST TUE TEN ETT 


Setting the EFFECT Level 


Surround effeets can be changed by adjusting the EFFECT level im the DSP mode 


Hneseect the DSP mt 


mode. Vg Ub] 
©) PIONEER , Fh jit Ml tt 


Rm HAL! PlaAzzZ DANCE 


RSP OFF «@@ THEATER 2<@ THEATER 1-4 


2: Adiust the EFFECT 


———— —— 
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Go to Top of Page 
Test Steps (if any) 


Test Point Nominal | Author's | Builder's 
R15 Hairpin cin ek 
lead (R15/R16 
voltage 
divider) 
Either of the 
Primary leads 


2.47 


of T3 


(R23/R24 

voltage 

divider) 

R28 Hairpin 

lead (R27/R28 

voltage ) 
| divider) 


Go to Top of Page 


Auto Band Pass Filters - Pin 
Voltages on the Ics 


Run the Filter Selection Test from the LO and Control Stage, only instead of measuring the 
voltages at the hairpin leads of R12 and R13, measure the voltages at the 2 and 14 PINS (not 
the pads) of U8 and U9. This will validate that the pins were correctly soldered to the pads 
and are getting the switching signals. 


Perform the tests below for each of U8 and U9 
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> ."'dagel@wisc. edu" 
<HamaneaRamaugay ae alle OV@terracom. net” , 
<A GL us ¥jahnen @sbcglobal. net 


<dinintiael PERS VARG ot oN Gillaway @wisc. edu’ f 
Dromore Cone corte si com" 
<daraner Anam? (kx @ssec. wisc.edu" 


apnieulse nee ee rr@earthlink. net™ 
ee inges arene org™ 


Moto @hatmnail com" 
alan Si M7. eect" 
samme a ici of edbeteereae 
<CALPOP te, 
<CRASSHER PHS fe acai . i 


Seo setter 
<d RATERS MAG obal oe d trae net" 


Gx rng 
atgReNRSARRUL rar a 
dIbPESS HRSA nat a ome 
"a EA i com 


Koen 


fae: dleyerle@usa. net" 
( tie ii gor com" 


ais vse 
ore edu>, 
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If you are building the LF option, you will need to changet the frequencies to ones that are 
within the pass band of each filter: i= 
Sie x 


Go to Top of Page 
Test Steps (if any) 


| Test Point 
LO=2 MHz 
(band 0) - Test 
pin 2 (FL SEL 
1) 
LO=2 MHz 
(band 0) - Test 
pin 14 (FL SEL 
0) 
LO=6 MHz 
(band 1) - Test 
pin 2 (FL SEL 
1) 
LO=6 MHz 
(band 1) - Test 
pin 14 (FL SEL 
0) 
LO=12 MHz 
(band 2) - Test 
pin 2 (FL SEL 
1) 
LO=12 MHz 
(band 2) - Test 
pin 14 (FL SEL 
0) 


LO=24 MHz 

(band 3) - Test 33 
pin 2 (FL SEL 

1) 

LO=24 MHz 

(band 3) - Test 33 
pin 14 (FL SEL 

0) 


Go to Top of Page 


— 
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<delross@tds.net, "'denhar@tds.net” 
<denhar@tds.net>, "denisdrake @tds.net™ 
<denisdrake @tds.net, 
"'dennismaxine @ yahoo.com 
<dennismaxine @ yahoo.com>, 
"denny22257 @ yahoo.com" 

<denny22257 @yahoo.com>, 

"'derekt28@ yahoo.com" <derekt28 @ yahoo.com>, 

" detcheverry @wisc.edu™ <detcheverry @wisc.edu>, 
"dettmdj@dhfs.state.wi.us™ 
<dettmdj@dhfs.state.wi.us>, "devault@chorus.net™ 
<devault@chorus.net, "'devogel@wisc.edu" 
<devogel@wisc.edu>, 

"devorah_sherman@ hotmail.com” 
<devorah_sherman@hotmail.com>, 
dferust@facstaff.wisc.edu" 

<dferust @facstaff.wisc.edu>, 
"'dfix@oakparkplace.com™ 
<dfix@oakparkplace.com>, "'dhammer@chorus.net’ 
<dhammer@chorus.net>, "'dhar@wisc.edu™ 
<dhar@wisc.edu>, "'dhill@doit.wisc.edu™ 
<dhill@doit.wisc.edu>, "'dhseligman@whs.wisc.edu’ 
<dhseligman@whs.wisc.edu>, 

“dhub7 @netscape.net™ <dhub7 @netscape.net, 
“dhuppler@soemadison.wisc.edu™ 
<dhuppler@soemadison.wisc.edu>, 
“dhvidruk @ facstaff.wisc.edu™ 

<dhvidruk @facstaff.wisc.edu>, 
"diane @ engr.wisc.edu" <diane@engr.wisc.edu>, 


, 
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} 


If you have a scope and a signal source (or an RF probe and a signal source) c 


Inject an RF signal of around 50-100 mV at the antenna jack, determine which band should 
switch for that RF signal, and probe the pins of U8 and U9 which should be switched to that 
signal: 


| Band | Switched Pins | 


| Band 0 (1-4 MHz) | 6 & 10 
| Band 1 (4-8 MHz) (5 &11 | 
Band 2 (8-16 MHz) | 4&12 | 


= mar = 


"Band 3 (16-30MHz) |3&13 | 


Adjust the frequencies above if you are building the LF kit 


Your scope should show the signal at the switched pins and not at any of the other pins. 


Ge 


@ ¢ 


87653 43 21 


Go to Top of Page 
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NOR gate - Wikipedia, the free encyclopedia http://en.wikipedia.org/wiki/NOR_gate# Hardware _descrip 


Vcc 
F 
a 
a5 
NMOS ae 
NOR gate The physical layout of a CMOS 
NOR 


This diagrams above show the construction of a 2-input NOR gate using NMOS circuitry. If either of the 
inputs are high, the corresponding NMOS is turned on and the output is pulled low; otherwise the output 
is pulled high through the pull-up resistor. The diagram below shows a 2-input NOR gate using CMOS 
technology. The diodes and resistors on the inputs are to protect the CMOS components from damage 
due to electrostatic discharge (ESD) and play no part in the logical function of the circuit. 


Vv 


Unbuffered CMOS two input NOR gate 


Alternatives 
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Ensemble RX Il (HF/LF) Quadrature Sampling 
Detector 
Band: LF 


Introduction 


Band Specific Components 


This stage involves band-specific components and is currently configured for the LF band. If you 
need to configure this page for a different band, click on the “Band” tab in the menu above. This 
would take you to the home page, where you can select the new band and then return to this page. 


General Info About the Stage 


Theory of Operation 


Stage Schematic 


6/18 2010 
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Click here for full schematic 


(Red dots represent the “hairpin” (or left-hand or topmost) lead of the component) 
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Recording with a VCR 


7 Select the source to = m TUNER PCD & OVDLD 


Lay ageleps ! (2) PHONO <4 VCR IAPE ted 


2. Start recording with a VCR. 


3 Play back the source to be recorded. 


@ Operating with the main unit 


1. Select the source’ to be recorded using the Function button. 
—. | 2. Start recording with VCR. 
3. Play back the source to be recorded. 


Memo 


~~ 


@ The signal from: VCR TAPE 1 cannot be recorded 
@ The volume, tone. balance, and surround setting of this unit have no effect dur 
ing recording signal 
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Summary Build Notes 


1. Install Bottomside Components 
2. Install Topside Components 
3. Test the Stage 


Quadrature Sampling Detector Bill of Materials 
(LF band option 


Resistor 
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Detailed Build Steps 


Install Bottomside Components 


Component | 


Check | Designation Orientation | Marking Band | Notes 


(top/bottom) 
0.1 uF 43 ps 
Oo C43 : white pads | black aise aSiaa any 
((bottom)) : 
stripe 
(smt) 
0.1 uF 5 
stripe 
Ta 
FST3253 ex 
mux/demux FS132Z53 ca 
- mpi switch ESD!!! any wc 
((bottom)) wi 
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Install Topside Components 


Note: the circuit calls for a jumper for the "QSD EN" (QSD Enable) connection. This was installed 
during the build of the Power Supply to serve as a convenient ground point for testing in subsequent 
stages. The purpose of the jumper is to enable RX. 


Should you have a situation where you would need to disable RX (e.g., while transmitting on a 
separate TX device), the jumper can be replaced with appropriate switching mechanisms. For RX 
only, retain the jumper as installed in the Power Supply stage. 


| Component 


| (top/bottom) Band | Notes 


| Orientation | Marking 


0.047 uF 5% 
(top) 


0.047 uF 5% 
(top) 


49.9 ohm 1% yel-wht- ZI (ea 
: 49.9 ohm 1% yel-wht- we ay ee] 


_ Completed Photos 


View of Completed Topside 
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MyChart - Lab Result Charting and Graphing https://uwhealthmychart.org/mychart/inside .asp?actions 


Patient Name: James B Beyer | DOB: 7/7/1931 | PCP: Richard G Schmelzer, MD 
Printed on Sunday, May 02, 2010 


CK, Total - Historical Results 


NOTE: Please be aware that performing lab test locations can have different result ranges. 
A lab test can only be graphed as an individual lab test result in these cases. If you have 
questions regarding your lab results please contact the clinic that ordered the lab test. 


MyChart® licensed from Epic Systems Corporation, © 1999-2008. Patents pending. : 
This page was printed on Sunday, May 02, 2010 at 4:54:04 PM. gy 


UW Health, located in Madison, Wisconsin, is an academic health system comprised of the University of Wisconsin : 
Hospital and Clinics, the University of Wisconsin Medical Foundation and the University of Wisconsin School of 
Medicine and Public Health. 
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Test the Quadrature Sampling Detector Stage 


Quadrature Sampling Detector - IC 
Pin Voltages 


Test Notes 
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Automotive Air Conditioning: 2006 - 2007 Chrysler Dodge Rea... http://techchoiceparts.blogspot.com/2009/12/2006-20073 


Automotive AC Parts 


© TechChoice Parts fet Oh 
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It has been observed before that some digital meters are affected by the square 
wave signals on IC pins and do not always read correctly. The readings you get 
should approximate 2.5V . The best instrument may be a good oscilloscope. Just 
be prepared to see slightly different readings on pins 10-13 and 3-6, depending on 
your DMM (mine is not the best!) 


Be sure you have installed the jumper at /QSD EN (back in the Power Suppit stage). 
This grounds pin 15, enabling the QSD. 


Just for a little background information, most of the voltages on U10 pins are derived from the 
potential divider formed by R27/28 (tested in the Auto Bandpass Filter Stage). If in doubt you can 
always measure the junction of those two and should get 2.5v as they are equal values across the 5v 

rail. If one or both were the wrong value, that point would be significantly different. The 2.5v is 
passed through T3 to the input pins of the multiplexer, and appear on the output pins when the 
appropriate switch is enabled. Other pins have clock waveforms present, which are relying on the 
averaging effects of the measuring instrument to give an approximate reading of 2.5v, but this can 
vary tremendously. 


“Conduct the Test 


Power the board, connect USB to PC 

Voltages are measured WRT (regular) ground (/QSD EN shunt ) 
Bob G8VOI provided thius note concerning these voltages: 
Measure pin voitages 


It is best to test for these voltages at the actual pins (not the pads), thereby ensuring correct 
soldering of the pins to the pads. 


a anne mateo 
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Test Steps (if any) 


Pins 3, 4, 5, and 6 
(40% of 5V rail) . 
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FIRING ORDER = 
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B= BLACK GW (TR) « GREEN WITH WHITE TRACER G-B (TR) GREEN WITH BLACK TRACER - 
R-REO R-Y (TRI~ RED WITH YELLOW TRACER Y-R (TR = YELLOW WITH RED TRACER 
Y=YELLOW 8-W (TR) BLACK WITH WHITE TRACER | YX B(TR)- YELLOW WITH BLACK CROSS TRACER 
G~GREEN BLY (TRI BLUE WITH YELLOW TRACER ~*~ RX B(TR)- RED WITH BLACK CROSS TRACER 
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jwadrature Sampling Detector 


Pins 7 and 9 (1/2 of 
5V rail 
Pins 2 and 14 (1/2 of 
5V rail 


Pin 8 (gnd - /QSD EN, 
installed in Power V de 
Supply Stage 


Pin 16 (5 V rail 


ee 
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Quadrature Sampling Detector - 
(Optional) QSD Output Test 


Power up the board and connect the USB cable 

Run CFGSR.exe and dial in a desired center frequency 

Inject an RF signal it approximately 10 kHz below the dialed in center frequency 

Probe the hairpin leads of R30 and R31 with your dual channel scope 

Depending upon your scope's sensitivity, you should see two 10 kHz signals in quadrature. 


As you vary the injected signal to move it above the center frequency, you should see the 


quadrature signals change frequency and, at crossover, switch the leading and lagging positions. 


— 


Go to Top of Page 


Test Steps (if any) 
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If line 5 


If line 5 If line 5 
(Taxable (Taxable (Taxable 3 
income) is — And you are — income) is — And you are — income) is — And you are — 
At But Single or Married At But Single or Single or Married Marrie 
least less | Head filing least less | Head Head filing filing 
than |ofa sepa- than jofa ofa jointly | sepa. 
househoid rately household household rately 
Your tax is — Your tax is — Your tax is — 
83,000 


95,000 95,100; 5,948 5,872 6025 
95,100 95,200; 5,955 5,878 6032 
95,200 95,300 | 5,961 5,885 6,038 
95,300 95,400; 5,968 5,891 6045 
95,400 95,500 | 5,974 5898 605; 


89,000 
89,100 89,200 
89,200 89,300 
89,300 89,400 
89,400 


83,000 83,100 
83,100 83,200 
83,200 83,300 
83,300 83,400 
83,400 83,500 


83,500 83,600 89,500 95,500 95,600 5,981 5,904 6,058 
83,600 83,700 89,600 89,700 95,600 95,700; 5,987 5,911 6,064 
83,700 83,800 89,706 89,800 95,700 95,800 | 5,994 5917 6071 
83,800 83,900 89,800 95,800 95,900; 6,000 5924 6077 
83,900 84,000 89,900 95,900 96,000 | 6,007 5,930 6084 


84,000 90,000 96,000 


84,000 84,100 | 5,233 5,157 5,310 90,100 6,013 937 6,090 
84,100 84,200 | 5,240 5,163 5,317 90,100 90,200 6,020 943 6,097 
84,200 84,300 | 5,246 5,170 5,323 90,200 90,300 6,026 y 6,103 
84,300 84,400 | 5,253 5,176 5,330 90,300 90,400 


6,039 


6,046 
6,052 5,976 6,129 
6,059 5,982 6136 
6,065 5,989 6,142 
6,072 5,995 6,149 


84,400 84,500 | 5,259 5,183 5,336 90,500 


5 
5 
5,950 
6,033 5,956 6,110 
5,963 
84,500 84,600 | 5,266 5,189 5,343 5 
84,606 84,700 | 5,272 5,196 5,349 
84,700 84,800 | 5,279 5,202 5,356 
84,800 84,900 | 5285 5,209 5,362 
84,900 85,000 | 5,292 5,215 5,369 
85,000 
85,000 86,100 | 5,298 5,222 
85,100 85,200 | 5,305 5,228 
85,200 85,300 | 5,311 §,235 
85,300 $85,400 | 5,318 5,241 
85,400 85,500 | 5,324 5,248 


85,500 85,600 | 5,331 §,254 
85,600 85,700 | 5,337 5,261 


97,100 
97,100 97,200 
97,200 97,300 
97,300 97,400 
97,500 


97,600 
97,600 97,700 


6,078 6,002 6,155 
6,085 6,008 6,162 
6,091 6,015 6,168 
6,098 6,021 6,175 
6,104 6,028 6,181 


6,111 6,034 6,188 
6.117 6,044 6,194 


85,700 85,800 | 5,344 5,267 97,700 97,800 | 6,124 6,047 6,201 
85,800 85,900 | 5,350 5,274 97,900 | 6,130 6,054 6,207 
85,900 86,000 | 5,357 5,280 98,000 | 6,137 6,060 6214 


86,000 


86,000 86,100 | 5,363 5,287 
86,100 86,200 | 5,370 5,293 
86,200 86,300 | 5,376 5,300 
86,300 86,400 | 5,383 5,306 
86,400 86,500 | 5389 5,313 


86,500 86,600 | 5,396 5,319 
86,600 86,700 | 5,402 5,326 
86,700 986,800 | 5409 5,332 
86,800 86,900 | 5,415 5,339 
86,900 87,000 | 5422 5,345 


87,000 


87,000 87,100 | 5428 5,352 
87,100 87,200 | 5,435 5,358 
87,200 87,300 | 5,441 §,365 
87,300 87,400 | 5448 5,371 
87,400 87,500 | 5,454 5,378 


87,500 87,600 | 5,461 5,384 
87,600 87,700 | 5467 5,391 
87,700 87,800 | 5474 5,397 
87,800 87,900 | 5480 5,404 
87,900 88,000 | 5,487 5,410 


88,000 


88,000 88,100 | 5493 5,417 
88,100 88,200 | 5500 5,423 
88,200 88,300 | 5,506 5,430 
88,300 88,400 | 5,513 5,436 


6,143 6,067 6,220 
6,150 6,073 6,227 
6,156 6,080 6,233 
6,163 6,086 6,240 
6,169 6,093 6,246 


6,176 6,099 6,253 
6,182 6,106 6,259 
6,189 6,112 6,266 
6,195 6,119 6,272 
6,202 6,125 6,279 


6,208 6,132 6,28 
6,215 6,138 6,292 
6,221 6,145 6,29 
6,228 6,151 6,306 
6,234 6,158 6,311 


6,241 6,164 6,318 
6,247 6,171 6,324 
6,254 6,177 6,33! 
6,260 6,184 6,337 
6,267 6,190 6,344 


$100,000 or over — 


88,400 88,500 | 5,519 5443 5,596 94,400 94,500) 5,909 5833 5,986 use the 

88,500 88,600 | 5,526 5,449 5,603 | 94,500 94600| 5,916 5,839 5,993 Tax Computation Worksheet 
88,600 88,700 | 5,532 5,456 5,609 94,600 94,700} 5922 5,846 5,999 on page 16 

88,700 88,800 | 5,539 5,462 5,616 94,700 94,800} 5929 5,852 6,006 pag 


88,800 88,900 5,545 5,469 5 622 94,800 94, 
azann organnn |! &§559 £475 RAD 94.900 me | ee eee meee 
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| WBSRVZ.Org - Ensemble HF/LF RX Il Register Login 
Home Bands Power Supply USB Power LO Dividers BPFs QSD 


Op Amps BOM BOM X-Ref Inventory Revisions as of 6/20/2013 WB5RVZ 


Ensemble RX II (HF/LF) Operational 
Amplifiers 
Band: LF 


Introduction 


General Info About the Stage 


Theory of Operation 


Stage Schematic 


3/18/14 3:45 PM 


aid 


Rewinds the tape. Pressing this button during play- 
back will start fast rewind playback. 


| PP 
4 Fast forwards the tape. Pressing this button during 
‘i playback will start fast forward playback. 
\ + 
5 ae 
2 6 Stops tape running, 
3 : at 
i 8 Plays in the direction of the arrow 
ss) 
= MeO 
10 pe 
@ When operating a double cassette deck, the deck Il must 
be operated 
1] @ For double cassette decks, the | Number buttons can 
L be used to operate deck 7 alse. 
12 (Some models cannot be operated.) 
1} (a) 
Plays in the direction of the arraw 
(<4) 
Fast rewinds the tape in the direction of the arrow. 
(>>) 
Fast forwards the tape in the direction of the arrow. 
__ () 
aa Pauses playback. 
Conpnuously pressing this button will start fast rewind 1] se: (>) 


playback 


S Plays in the direction of the arraw. 
Stops playback 


i> ee le Cc) (m) 

Pressing this button continuously will’start fast fos Stops tape running. 

ward playback 
> Oo id 

Stops playback TV operation 

Bi Fe ay ack : Press the TV CONTROL button in the SOURCE SE- 
fii, CD.DISC LECT area, and operate as desired using the fol- 


Use to select the dise for CD players whieh can play lowing buttons. 

several discs ] (power) STANDBY/ON 
Use toturnm STANDBY ON the TV 

- TV FUNC. 
Use to select the TV input 

4,2 CHANNEL -, + 
Use to select a TV broadeast channel 


6, 27M VOU te 


CASSETTE DECK operation 


Press the TAPE button in the SOURCE SELECT area, 
and operate as desired using the following buttons. 


|. (power) STANDBY/ON 


= = Usp = St #iyes TT Vive 1©E 
Users tir STANDE MiciNithe acc anenlene Jse to adjust the TY volume 
(Cannot turn STANDBY (1M sane massedte docks J 
| 
Plavs tre thye cfr Meo of the eros 
Panses playback aoc m ording 
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C45 
nag = 390pF 
S R33 4.99k C23 398pF 
FROM 
T3 (BPF) 
(2.5Vdc) 
ull 
LT6231 
FROM 
QSsD 
6/18/2010 
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Click here for full schematic 


(Red dots represent the "hairpin" (or left-hand or topmost) lead of the component) 
Board Layouts 


Board Top 
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© PIONEER 


4 
5 
3 6 
; 7 
8 
g 
10 
1 
12 


DVD PLAYER operation 


Press the DVD button in the SOURCE SELECT area, 
and operate as desired using the following buttons. 


(power) STANDBY/ON 
Use to turn STANDBY ON the DVD player 


Use to pause. (In some players, pressing this buttan 
may set sull pictures.: 

41 |<< 
Pressing and releasing this button mamediately returns 
playback to the beginning of the chapter (track) cur 
rently being played. Pressing it continuously returns 
playback to the beginning of a previous chapter (track). 


md ol 
Pressing and releasing this button immediately ad 
vances playback to the beginning of the next chapter 
itrack). Pressing it continuously advances playback to 
the beginning of a future chapter (track) 


Continuously pressing this button wall start fast rewind 
playback. 

>> 

Continuously pressing this button will start fast for 
ward playback 


4 


\ 


Pressing this button during playback will stop the unit. 
> 


Starts playback. 


LD PLAYER operation 


Press the LD button in the SOURCE SELECT area, 
and operate as desired using the following buttons. 


| 


(power) STANDBY/ON 
Use to turn STANDBY: ON the LD player. 


i 
Use to pause. dn some players, pressing this button 
may set still pictures.) 


\<q<< 

Pressing and releasing this button inmediately retums 
playback ta the beginning of the chapter (track? cut 
rently being played. Pressing it continuously returns 
playback to the beqinning of a previous chapter (track! 


P| 

Pressing and releasing this button immediately ad 
vances playback to the beginning of the next chapter 
{track}, Pressing it continuously advances playback ta 
the beginning of a future chapter (track). 

<< 

Continuously pressing this button will start fast rewind 
playback 

>P 

Continuously pressing this button willestart fast for 
ward playback. 

@ 

Pressing this button during playback will stopahe unit, 
With some LD players. the disc table may come outif 
pressed during ston.) 

| od 

Starts playback 


CD DISC + (SIDE A/B) 


Switches between side A and B of the disc. 


CD PLAYER operation 


Press the CD button in the SOURCE SELECT area, 
and operate as desired using the following buttons. 


1 


(power) STANDBY/ON 
Use to turn STANDBY ON the CD player 
iT 
Use to pause playback. 
\<d<q 
Pressing and releasing this button mmiediately retuens 
playback to the beginning of the track currently bemg 
played. Pressing it continuously returns playback to 
the beqimoimng of a previous track 
> P| 
Pressing and releasing this button unmediately ad 
vances playback to the beginning of the next track 
Pressing it continuously advances playback to the be 
yinning of a future track 
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Summary Build Notes 


1. Install Bottomside Parts 


2. Install Topside Parts 
3. Test the Stage 


Operational Amplifiers Bill of Materials 
(LF band option veri vb 
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From: <webform@ paypal. com> » 

Subject: Re: BankAccount/CreditCard (Routing Code: C840. 
L001-1T11006-S111-W000000) 
(KMM131479231196LOKM) :ppk1 

: July 4, 2009 2:11:08 PM CDT ae gh 

. "James Beyer" <beyer@engr.wisc.edu>. 


Dear James Beyer, 
Thank you for contacting PayPal. 


Hello my name is Krizna April; | understand that you want to 
update your 
card information. | am 4 nappy to assist you with your questions 


Regarding your concern, since you do have new card with new 
card #, you 

just need to add that card in your PayPal erating and remove 
the old 

one. 


You can add a debit or credit card ip your PayPal account from 
your 
profile. Here's how: 
1. Go to the PayPal website and log in to your account. 
2. Click "Profile" at the top of the page. 
3. Click "Credit/Debit Cards" under Financial Information. 
4. Click "Add a Card" if you already have a card registered. 
9. Enter your information and click "Add Card." 
Please note that a debit or credit card can be registered to only | 
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Jack-RA 


LT6231 dual LT6231 
PGs Op-amp ESD!!! 


| 120 1/6W 
| gO sy é brn-gld 
) 1/4W hee BA y-w-w-br-br 


| shunt wire 
| (cut-off 2 
lead 
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Detailed Build Steps 


Install Bottomside Parts 


\Install Bottomside Parts A. 


|Component | oY 
| (top /bottom) | Orientation 


Check | Designation 


LT6231 dual 
op-amp 
((bottom)) 


LT6231 


(or 16221) | eoniy 


0.1 uF 
((bottom)) 


white pads _ | black 
stripe 


- Band : Notes 
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Form Message 

customer subject: my card number has been changed 
customer message: Last # digits of your credit card/debit 
card: '####' 

Additional Information: '| need to replace my old card 
number with a 

new one. My old number has been cancelled,’ 
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0.1 uF 
((bottom)) 


black 
stripe 


Install Topside Parts 


Careful - there are 1/6W and 1/4W resistors in this step. 


When installing the jumpers to the line-in jack, the builder is advised to install them crosswise 
(i.e., in the "X" pattern), rather than straight (in the parallel pattern), using insulated hookup 
wire to avoid shorts. This will make the receiver adaptable to all currently published SDR 
software. While the outputs would appear reversed to Rocky and Winrad, those two programs 
have a programmatic "switch | and Q lines” setting that can compensate. The PSDR versions do 
not have such a setting. 


/Component |... | 
_(top/bottom) | Orientation 


4.7 uF 10% 
C72 16V X7R RAD 


(top) 


390 pF 5% 
24 
. (top) 
390 pF 5% 
A vert 391 
C23 (top) 


4.99 k 1/4W 
1% (top) 


Band 


any 


any 


y-w-w-br-br any 
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one 
PayPal account. 


To remove a credit or debit card from your PayPal account: 

1. Go to the PayPal website and log in to your account. 

2. Click "Profile" at the top of the page. 

3, Click the "Credit Cards" link in the Financial Information 
column. 

4. Click "Remove" in the Action column of the card to be 
removed. 

5. Click "Remove" again. 
Please note: If you remove your only credit card and you have a 
confirmed bank account, the Instant Transfer payment option wil 
no 
longer be available. Payments from your Garike account will be 

sent as 
eChecks, which take 3 to 4 business “ays to clear. 


have to say, 

and we know situations like this can be difficult. if you have more 
questions, visit our Help Center by clicking "Help" in the top right 
corner of any PayPal page. 


Sincerely, 

Krizna April 

Consumer Support 

PayPal, an eBay Company 


Original Message Follows: 
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4.99 k 1/4W 
1% (top) 


120 1/6W 5% 

top 

. 120 1/6W 5% 
top 


JP1A (cut-off lead) 
to 
shunt wire 
top 
3.5mm 
stereo jack - 
JO2 PCB mount 
(rt-angle) 
Completed Photos 


R33 N-S 


= 


R34 
33 


| any 


oe | 


View of Completed Topside 
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Test the Operational Amplifiers Stage 


Operational Amplifiers - Pin 
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Voltage Tests 


As usual, if you are having any problems with this stage, be sure to measure the pin voltages 
two ways: first, measure each pin at the pin itself (on the IC). Then take a second 
measurement at the pin pad (on the board). If those two measurements do NOT agree, you 
very likely have a soldering issue. 


i\ 


| 
| 
| 
Test pin voltages WRT regular ground, as per graphic 


If you are measuring zero volts where expected value is 2.5V, check the voltage at R28 hairpin 
again (this was checked in the Auto Bandpass Filter stage and should have been ~2.5 Vdc in 
that check. If it is now zero, check for shorts. Also check for the correct values in R32 and 

| R33. If these were accidentally installed as 49.9 ohms vs 4.99K ohms, the voltage at R28 

| hairpin could approximate zero . 


Go to Top of Page 
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_ Test Steps (if any) 


| 
! 
1 
| 


Pin 3 (50% of 5V 
rail) 


Pin 4 (gnd) Vd 


Pin 5 (50% of 5V 
rail) 
rail) 


Pin 7 (50% of 5V 
rail) 
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Operational Amplifiers - 
: Functional Test 


Test Setup 


For this test, you will need to obtain a 10k resistor from your junk box or other source for this 
test. It is not furnished with the kit 


In this test, you will test the DC gain of each of the op-amps by temporarily 
connecting a bridging resistor Rp (10k Ohm) from each op-amp inverting input 
to circuit regular ground. Introducing the “bridging” resistor Rp will result in a 
test current equal to 2.5 / Rr, which will be balanced by the current fed back 
from each op-amp's output through each feedback resistor, Rr (i.e., R33 or 
R32). Each op-amp output will increase in voltage by 2.5 * R>/ Rp from the 
nominal DC level of 2.5 volts. 


Test the First OpAmp 


sy a 3 
= toe > 


J2 LINE-IN 


7QSD EN 


| 1. Power up the circuit and measure the voltage at pin 1 of the op-amp (hairpin of R33). It 
| should be ~2.5 Vdc eh 
2. Power off and use clip leads to connect Rp between the hairpin of R31 and circuit ground. 


3/18/14 3:45 PM 


http://74.125.95.132/search?q=cache:e[Zuw HPntmQJ. 


How to Stop a Dog Barking - Stop Dog from Barking 


om ee ee tow Vg 
deren Se ome Smee 


Poe 6 owes ee es he 


ae eee eo. Uk el” ee eee ee 
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This provides an input resistance(Rj) of 10 kQ, to the Op-amp. 


3. Power up and measure the output voltage (WRT regular ground) at the hairpin of the 
feedback resistor R33. You should get ~3.75 Vdc at R33 hairpin. 
4. Remove Rp and the output voltage at R33 should go back to ~2.5 Vdc. 


Test the Second OpAmp 


32. ie-tn 


7QSD: EN} 


1. Power up the circuit and measure the voltage at pin 1 of the op-amp (hairpin of R32). It 
should be ~2.5 Vdc 

2. Power off and use clip leads to connect Rp between the hairpin of R30 and circuit ground. 
This provides an input resistance(Rj) 10 kQ, to the op-amp. 

3. Power up and measure the output voltage (WRT regular ground) at the hairpin of the 
feedback resistor R32. You should get: ~3.75 Vdc at R32 hairpin. 

4. Remove Rp and the output voltage at R32 should go back to ~2.5 Vdc. 


The diagram above show the test points. The yellow dots show the Rb connection points for 
each "side" of the opamps. The dots marked “A” and “B" show the measurement points for the 
output voltages for Each "side" of the OpAmps. 


An Excel spreadsheet with a calculator for this test is available for you to plug in your bridging 
resistor ohms (Rt) and your pin 1 or pin 7 normal voltages (Epias) and predict the expected 
voltage when bridged (Eout). 


If your results are not as nominally expected, double check the values of R32 and R33 (both 
4.99k, NOT 49.9). See this message thread on the Yahoo Softrock40 reflector. 


Go to Top of Page 
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Test Steps (if any) 
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From: Jessica_Olejniczak@ssmhc.com 
Subject: Perspectives on Parkinson's Disease Program 
Date: December 1, 2009 12:26:20 PM CST 
1 Attachment, 3.3 MB 


Here is information on another webcasi dealing with Parkinson's disease. 


Jessica Olejniczak, Coordinator 
APDA Information & Referral Center \ 


St. Mary's Hospital 

700 South Park Street 
Madison, WI 53715 
608/229-7628 
parkinson_assn@ssmhc.com 
www.wichapterapda.org 


! GoodSearch & GoodShop for American Parkinson Disease Association - Wisconsin Chapter 


Raise money for your favorite charity or school just by searching the Internet with GoodSearch.com (powered by Yahoo), or shopping on-line with GoodShop.com 


I'm trying to get the word out about a free educational Parkinson’s disease program supported by a grant from Teva Neuroscience, which is aimed at both medical professi 
and patients. The program consists of live teleconferences, which can be accessed via www.odcast.net, which are given by leading professionals in the areas of Parkinsor 
disease research. Here is our upcoming schedule, and you'll notice we have a teleconference this Wednesday evening: 


Wednesday, December 2, 2009, 7:00 pm ET 
Faculty Member: Robert Hauser, MD 
Recent Findings on Treatment of Early Parkinson’s Disease 


Thursday, December 10, 2009, 7:00 pm ET 
Faculty Member: Kari Kieburtz, MD 


Disease Slowing in PD: How Will We Know It When We See It? 


Thursday, December 17, 2009, 7:00 pm ET 
Faculty Member: Lawrence Elmer, MD, PhD 
Treatment of Early Parkinson's Disease 


| was hoping that you may be able to help us spread the word by possibly sending an e-mail out to your chapter’s mailing list about the program — on Wednesday Dr. Hause 
will be covering the most recent findings concerning early treatment of PD — including the TEMPO and ADAGIO studies, and | know that a lot of people are interested in this 
research. The program is 100% free and it’s a great resource for patients and physicians to ask questions to leading faculty that they otherwise would not have the opportuni 
to get in contact with. This is our second round of teleconferences and we’ve gotten some great feedback from patients in the first round who are incredibly appreciative 0 
getting access to the most recent research in PD. 


Ud bn mn mem than bane, tn mond bait Bae venns bm mad acid im een el dormer mrns me cme medal Aindetbaw dn Sen mite nb nal DING nbn. sh bn men nen, 
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“x” (hairpin lead 
of R33 (NOT 


ged) 
"A" (hairpin lead 


of R33 (bridged) 
"B" (hairpin lead 
of R32 (NOT 


"B" (hairpin lead 
of R32 (bridged) 
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Operational Amplifiers - RX Test 


Prepare an SDR program for RX (author recommends Rocky for the Windows XP crowd; 
WinradHD for other Windows OS). This usually involves downloading and installing the 
program; selecting the desired soundcard for the (STEREO) input of the | and Q signals from 
the board; and connecting the board to the soundcard with a stereo cable with 1/8" stereo 
plugs on either end.. 


Once the SDR program is ready, connect the USB cable from your PC to the board, connect the 
12V power to the board, and connect a 50 ohm antenna to J4. 


Connect the "Line-In" jack on the pc board to the "Line-In" input jack on the pc or sound card, 
using a length of male-to-male stereo audio cable, with 18/" stereo plugs 


Start the SDR program and adjust the LO frequency to the desired center frequency. You 
should see signals in the displayed spectrum. If there is a contest going on at test time, you 
will be even more impressed with the RX.! 


Note: for either SDR program to work with the Ensemble RX, you MUST have installed the 
driver (libusb) for the Microcontroller's USB functionality. For WinradHD, you will also need to 
have downloaded and saved in the same directory as WinradHD, the EXT!O_Si570.dll file. 


If you are seeing perfect mirror inages of the signals either side of the center frequency, you 
should review the information in the Image Rejection Hints page. 


If you installed the I/Q jumpers as suggested, you will need (in Rocky and/or 
Winrad) to switch the | and Q inputs to get signals properlay arrayed on the 
correct "side" of the center frequency. 


Note that there is an optional grounding via for the return side of the antenna connection. You 
do NOT want to connect this to the SDR ground per the advice in the webpage referenced 
below:). 


Ground Loops and Humps 


If you experience a large “hump” at the center frequency or several spurii on the spectrum, 
you may be the victim of ground loops. 
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Form 1099 2010 https:// www freasurydirect- 202 Rea 


Note to TreasuryDirect Account-Owners/Managers: Box 1 (Original Issue Discount for this tax year) is 
not applicable, and no amount ($0.00) is reported on this form. 


Federal Income Tax Withheld (Ref. Box 4): Shows backup withholding. Generally, a payer must backup 
withhold at a 28% rate if you did not furnish your Taxpayer Identification Number (TIN) or you did not 
furnish the correct TIN to the payer. See IRS Form W-9, request for Taxpayer Identification Number and 
Certification, for information on backup withholding. Include this amount on your income tax return as tax 
withheld. 


Return 


44 4 2/5/11 2a 
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Alan G4ZFQ has an excellent article on the effects of ground loops on the SDR and how to 
minimize/avoid them. (OK, Alan, so it's "minimise"!) 


Another great resource from Alan is his page on "SDR with SoundCard Basic Faults” (which 
graphically shows what poor grounding can do in a sound-card-based SDR application). 


Creative Soundcard (X-Fl) Modification for SDR 


One nice soundcard from Creative Systems, the Creative Soundblaster X-Fi Surround 5.1 Pro 
USB, has a great mod making it excellent for use in SDR applications. Check it out in this 
article. 


Go to Top of Page 


Test Steps (if any) 
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IPPLICATIONS INFORMATION 
\mplifier Characteristics 


igure 1 is asimplified schematic of the LT6230/LT6231/ 
16232, which has a pair of low noise input transistors Q1 
nd Q2. A simple current mirror Q3/Q4 converts the 
‘fferential signal to a single-ended output, and these 
ansistors are degenerated to reduce their contribution to 
ie overall noise. 


a 


yapacitor C1 reduces the unity cross frequency and 
jnproves the frequency stability without degrading the 
ain bandwidth of the amplifier. Capacitor Cy, sets the 
verall amplifier gain bandwidth. The differential drive 
enerator supplies current to transistors Q5 and Q6 that 
wing the output from rail-to-rail. 


Figure 1. Simplified Schematic 
I 


japut Protection 


here are back-to-back diodes, 01 and D2 across the + and 

‘inputs of these amplifiers to limit the differential input 
joltage to +0.7V. The inputs of the LT6230/LT6231/ 
116232 do not have internal resistors in series with the 

iput transistors. This technique is often used to protect 
ne input devices from over voltage that causes excessive 
urrent to flow. The addition of these resistors would 
jignificantly degrade the low noise voltage of these ampli- 
ers. For instance, a 100Q resistor in series with each 
iput would generate 1.8nV/VHz of noise, and the total 
mplifier noise voltage would rise from 1.1nV/VHz to 
‘AnV/VHz. Once the input differential voltage exceeds 
10.7V, steady state current conducted through the protec- 
/on diodes should be limited to +40mA. This implies 25Q 
| fprotection resistance is necessary per volt of overdrive 
veyond +0.7V. These input diodes are rugged enough to 


LT6230/LT6230-10/ 
L1623 1/LT6232 


1V/DIV 


500us/DIV 


623012 2 


Figure 2. Vs = +2.5V, Ay = 1 with Large Overdrive 


handle transient currents due to amplifier slew rate over- 
drive and clipping without protection resistors. 


The photo of Figure 2 shows the output response to an 
input overdrive with the amplifier connected as a voltage 
follower. With the input signal low, current source |, 
saturates and the differential drive generator drives Q6 
into saturation so the output voltage swings all the way to 
\V-. The input can swing positive until transistor Q2 satu- 
rates into current mirror Q3/Q4. When saturation occurs, 
the output tries to phase invert, but diode D2 conducts 
current from the signal source to the output through the 
feedback connection. The output is clamped a diode drop 
below the input. In this photo, the input signal generator 
is limiting at about 20mA. 


With the amplifier connected in a gain of Ay = 2, the output 
can invert with very heavy overdrive. To avoid this inver- 
sion, limit the input overdrive to 0.5V beyond the power 
supply rails. 


ESD 


The LT6230/LT6231/LT6232 have reverse-biased ESD 
protection diodes on all inputs and outputs as shown in 
Figure 1. If these pins are forced beyond either supply, 
unlimited current will flow through these diodes. If the 
current is transient and limited to one hundred milliamps 
or less, no damage to the device will occur. 


Noise 


The noise voltage of the LT6230/LT6231/LT6232 is equiva- 
lent to that of a 75Q resistor, and for the lowest possible 
noise it is desirable to keep the source and feedback 
resistance at or below this value, i.e. Rg + Rg||Rrg $ 792. 
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DESERT 
FAIRCHILD 
ee, 


SEMICONDUCTOR Tm 


FST3253 


September 1997 
Revised December 1999 


Dual 4:1 Multiplexer/Demultiplexer Bus Switch 


General Description 


The Fairchild Switch FST3253 is a dual 4:1 high-speed 
CMOS TTL-compatible multiplexer/demultiplexer bus 
switch. The low on resistance of the switch allows inputs to 
be connected to outputs without adding propagation delay 
or generating additional ground bounce noise. 

When OE is LOW, Sp and S; connect the A Port to the 
selected B Port output. When OE is HIGH, the switch is 
OPEN and a high-impedance state exists between the two 
ports. : 


Ordering Code: 
Order Number 


FST3253M 
FST3253QSC 
FST3253MTC 


MQA16 


Features 

@ 42 switch connection between two ports. 

® Minimal propagation delay through the switch. 
@ Low loc: 

@ Zero bounce in flow-through mode. 

@ Control inputs compatible with TTL level. 


Package Description 


16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow 
16-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150 Wide 
MTC16 16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide 


Device also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code. 


Logic Diagram 


Pin Descriptions 


Connection Diagram 


Disconnect 1A 
Disconnect 2A 


OE;, OE» Bus Switch Enables 


A=B; 
A= Bz 
A=Bzs 
A=B, 


Sele Irput 
BB, BaD 


© 1999 Fairchild Semiconductor Corporation DS500058 


www.fairchildsemi.com 
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WSULICON LABS 
VANY-RATE I2C PROGRAMMABLE XO/VCXO 


_ | Features 


f ym Any-rate programmable output = Internal fixed crystal frequency 
| frequencies from 10 to 945 MHz and ensures high reliability and low 
select frequencies to 1.4 GHz aging 
im [°C serial interface m@ Available LVPECL, CMOS, 


: ‘ ; LVDS, and CML outputs 
}= 3rd generation DSPLL® with superior : 
: jitter performance ® iri 5x7 mm 
)™ 3x better frequency stability than : 
| é m Pb-free/RoHS-compliant 
SAW: peed oscillators = 1.8, 2.5, or 3.3V supply 


| Ordering Information: 
‘a SONET/SDH a Low-jitter clock generation See page 24. 
m™ xDSL ® Optical modules — oe 


-)@ 10 GbE LAN/WAN @ Clock and data recovery 


~ Pin Assignments: 
See page 23. 


(Top View) 


Any-rate 
10-1400 MHz 
DSPLL° Clock 
Synthesis 


SDA 


vv. 1.1 9/08 Copyright © 2008 by Silicon Laboratories Si570/Si571 
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\11. Detailed Block Diagrams 
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Figure 1. Si570 Detailed Block Diagram 
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\j2. Electrical Specifications 


‘Table 1. Recommended Operating Conditions 


Parameter | Symbol | 


f Supply Voltage’ 


| 


|Supply Current 


Operating Temperature Range 

i 
Notes: 

1. Selectable parameter specified by part number. See Section "7. Ordering Information" on page 24 for further details. 

2. OE pin includes a 17 kQ pullup resistor to Vpp- See “7.Ordering Information’. 


Table 2. Vc Control Voltage Input 


Parameter | Symbol | Test Condition 


‘Control Voltage Tuning Siope!:2:3 


‘Control Voltage Linearity4 be} aaa 


‘Notes: 

1. Positive slope; selectable option by part number. See "7. Ordering Information" on page 24. 

2. For best jitter and phase noise performance, always choose the smallest Ky that meets the application’s minimum APR 
| requirements. See “AN266: VCXO Tuning Slope (Ky), Stability, and Absolute Pull Range (APR)” for more information. 
i” 3. Ky variation is 10% of typical values. 
4. BSL determined from deviation from best straight line fit with V¢ ranging from 10 to 90% of Vpp. Incremental slope is 

determined with Ve ranging from 10 to 90% of Vpp. 
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ii Table 3. CLK+ Output F requency Characteristics 


[Initial Accuracy 


{Aging 


{Total Stability 


ae leecmenaa ott 


Notes: 


1. See Section "7. Ordering Information" on page 24 for further details. 

2. Specified at time of order by part number. Three speed grades available: 
Grade A covers 10 to 945 MHz, 970 to 1134 MHz, and 1213 to 1417.5 MHz. 
Grade B covers 10 to 810 MHz. 

Grade C covers 10 to 280 MHz. 

- Nominal output frequency set by Vonow = 1/2 x Vpp. 

Selectable parameter specified by part number. 

Time from power up or tristate mode to fo. 


| ~20 +20 
| | Temperature Stability!+ Ta = —40 to +85 °C —50 +50 ppm 
| —100 +100 
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|! Table 4. CLKt Output Levels and Symmetry 


2.5/3.3 V option mid-level —  1Vpp—-1.30 ioe ns EEE | 
1.8 V option mid-level Pia | Vpp - 0.36 — Vee 


oe 
2.5/3.3 V option swing (di 1.10 1.50 1.90 V 
+ pon evra A | HO 180 | BT] 
VoH 
V 


{CML Output Option? 


1.8 V option swing (diff) 0.425 | 050 | Vpp 
| lon = 32 mA 0.8 x Vop pn Vop 
CMOS Output Option? vi 


| LVPECL/LVDS/CML iin ey + | 350 os 
Rise/Fall time (20/80%) te te . 


A 


LVPECL: Vpp- 1.3 V (diff) 

Symmetry (duty cycie) SYM _ | LVDS: 1.25 V (diff) 45 55 % 
CMOS: Vpp/2 

(Notes: 

1. 50 Q to Vpn — 2.0 V. 

2. Rterm = 100 Q (differential). 

3. C, =15 pF 


u| 
‘fabie 5. CLKt Output Phase Jitter (Si570) 


‘ Parameter ] Symbol | Test Condition ; Typ Max 
0.25 0.40 | 

- om 

Phase Jitter (RMS)* j 12 kHz to 20 MHz (OC-48) ae 0.36 0.50 

Bee our Of 125 to 50 kHz to 20 MHz (OC-192) hi a 0.34 

Phase Jitter (RMS) , 12 kHz to 20 MHz (OC-48) =) ey ps 

Yor Foyt of 10 to 160 MHz 

MOS Output Only 

‘Note: Refer to AN256 for further information. 
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|Table 6. CLK+ Output Phase Jitter (Si571) 


[Parameter ~Tsymbot] Test Gonalion | win] yp | wax [unis 


, Phase Jitter (RMS)':2:3 od)  |Kv=33 ppm/v 
for Four = 500 MHz 12 kHz to 20 MHz (OC-48) 
| 50 kHz to 80 MHz (OC-192) 


Kv = 45 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 90 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192)| 


Kv = 135 ppm/V 
12 kHz to 20 MHz (OC-48) 
90 kHz to 80 MHz (OC-192) 


Kv = 180 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 356 ppm/V 


12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


. Differential Modes: LVPECL/LVDS/CML. Refer to AN255, AN256, and AN266 for further information. 

. For best jitter and phase noise performance, always choose the smallest Ky that meets the application’s minimum APR 
requirements. See “AN266: VCXO Tuning Slope (Ky), Stability, and Absolute Pull Range (APR)” for more information. 
. See “AN255: Replacing 622 MHz VCSO devices with the Si550 VCXO” for comparison highlighting power supply 
rejection (PSR) advantage of Si55x versus SAW-based solutions. 

. Single ended mode: CMOS. Refer to the following application notes for further information: 

“AN255: Replacing 622 MHz VCSO Device with the Si55x VCXO” 

“AN256: Integrated Phase Noise” 

“AN266: VCXO Tuning Slope (Kv), Stability, and Absolute Pull Range (APR)” 
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Table 6. CLKt Output Phase Jitter (Si571) (Continued) 


Phase Jitter (RMS)24 o)  |Kv=33 ppm/v 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 45 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 90 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 135 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 180 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 356 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


. Differential Modes: LVPECL/LVDS/CML. Refer to AN255, AN256, and AN266 for further information. 

. For best jitter and phase noise performance, always choose the smallest Ky that meets the application’s minimum APR 
requirements. See “AN266: VCXO Tuning Slope (Ky), Stability, and Absolute Pull Range (APR)” for more information. | 
. See “AN255: Replacing 622 MHz VCSO devices with the Si550 VCXO” for comparison highlighting power supply 
rejection (PSR) advantage of Si55x versus SAW-based solutions. 

. Single ended mode: CMOS. Refer to the following application notes for further information: 

“AN255: Replacing 622 MHz VCSO Device with the Si55x VCXO” 

“AN256: Integrated Phase Noise” 

“AN266: VCXO Tuning Slope (Kv), Stability, and Absolute Pull Range (APR)” 
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_ Table 6. CLK+ Output Phase Jitter (Si571) (Continued) 


Parameter | Symbol | 


Kv = 33 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 45 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 90 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 135 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 KHz to 80 MHz (OC-192) 


Kv = 180 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


Kv = 356 ppm/V 
12 kHz to 20 MHz (OC-48) 
50 kHz to 80 MHz (OC-192) 


. Differential Modes: LVPECLU/LVDS/CML. Refer to AN255, AN256, and AN266 for further information. 

2. For best jitter and phase noise performance, always choose the smallest Ky, that meets the application’s minimum APR 
requirements. See “AN266: VCXO Tuning Slope (Ky), Stability, and Absolute Pull Range (APR) for more information. | 

3. See “AN255: Repiacing 622 MHz VCSO devices with the Si550 VCXO” for comparison highlighting power supply 
rejection (PSR) advantage of Si55x versus SAW-based solutions. 

4. Single ended mode: CMOS. Refer to the following application notes for further information: 

“AN255: Replacing 622 MHz VCSO Device with the Si55x VCXO” 

“AN256: Integrated Phase Noise” 

“AN266: VCXO Tuning Slope (Kv), Stability, and Absoiute Pull Range (APR)” 


Test Condition i 
RMS 
Peak-to-Peak 


Period Jitter* 


_//*Note: Any output mode, including CMOS, LVPECL, LVDS, CML. N = 1000 cycles. Refer to “AN279: Estimating Period Jitter 


from Phase Noise” for further information. 
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| Table 8. Typical CLK+ Output Phase Noise (Si570) 


622.08 MHz 
| LVPECL 


asl 


100 Hz 
1 kHz 


I) 10 kHz 

100 kHz dBe/Hz 
1 MHz 

10 MHz 

100 MHz 


| 


. 
| 


‘Table 9. Typical CLK+ Output Phase Noise (Si571) 


Offset Frequency (f) 74.25 MHz “491.52 MHz 622.08 MHz 
. 90 ppm/V 45 ppm/V 135 ppm/V 
LVPECL LVPECL LVPECL 


100 Hz 
1 kHz 
10 kHz 
100 kHz dBc/Hz 
1 MHz 
10 MHz 
100 MHz 


|Table 10. Absolute Maximum Ratings 
{Supply Voltage, 1.8 V Option Vop —0.5 to +1.9 


{Supply Voltage, 2.5/3.3 V Option —0.5 to +3.8 
—0.5 to Vop + 0.3 


{Input Voltage 


|Storage Temperature 
JESD Sensitivity (HBM, per JESD22-A114) 


}Soldering Temperature (lead-free profile) 


seconds 
Notes: 


1. Stresses beyond the absolute maximum ratings may cause permanent damage to the device. Functional operation or § 


specification compliance is not implied at these conditions. 
2. The device is compliant with JEDEC J-STD-020C. Refer to Si5xx Packaging FAQ available for download at 
for further information, including soldering profiles. 
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_ Table 11. Environmental Compliance 
| The Si570/571 meets the following qualification test requirements. 


Parameter 


| Conditions/Test Method | 
MIL-STD-883F, Method 2002.3 B 
MIL-STD-883F, Method 2007.3 A 


Mechanical Shock 


Mechanical Vibration 


i 
iy 


_ | |Solderability MIL-STD-883F, Method 203.8 
| Gross & Fine Leak MIL-STD-883F, Method 1014.7 
i Resistance to Solvents MIL-STD-883F, Method 2016 


_ | Table 12. Programming Constraints and Timing 
(Vpp = 3.3 V £10%, Ta = —40 to 85 °C) 


Frequency Reprogramming 
Resolution 


<+3500 ppm from 
center frequency 


/ Settling time for large >+3500 ppm from 10 ms 
‘frequency change center frequency after 
setting NewFreg bit ite P | 
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_ 3. Functional Description 


The Si570 XO and the Si571 VCXO are low-jitter 
| oscillators ideally suited for applications requiring 
| programmable frequencies. The Si57x can be 
| programmed to generate virtually any output clock in 
' the range of 10MHz to 1.4GHz. Output jitter 
| performance exceeds the strict requirements of high- 
| speed communication systems including OC-192/STM- 
64 and 10 Gigabit Ethernet (10 GbE). 

i 


_ The Si57x consists of a digitally-controlied oscillator 
| (DCO) based on Silicon Laboratories’ third-generation 
| DSPLL technology, which is driven by an internal fixed- 
' frequency crystal reference. 


The device's default output frequency is set at the 
) factory and can be reprogrammed through the two-wire 
_ PC serial port. Once the device is powered down, it wil 
/ return to its factory-set default output frequency. 

) While the Si570 outputs a fixed frequency, the Si571 
| has a pullable output frequency using the voltage 
') Control input pin. This makes the Si571 an ideal choice 
| for high-performance, low-jitter, phase-locked loops. 


| 3.1. Programming a New Output 

|) Frequency 

‘The output frequency (fo) is determined by 
')) Programming the DCO frequency (fpco) and the 


_) device's output dividers (HS_DIV, N1). The output 
| frequency is calculated using the following equation: 


pent foco _ ‘xtaLx RFREQ 
out ~ Output Dividers HSDIVxN1 


‘The DCO frequency is adjustable in the range of 4.85 to 
5.67 GHz by setting the high-resolution 38-bit fractional 
‘multiplier (RFREQ). The DCO frequency is the product 
‘of the internal fixed-frequency crystal (fy7,,) and 
‘RFREQ. 


a 


Center 
Frequency 
Configuration 


1 


| Si570/Si571 
Meee enn nnn mmonpaniomesanaaL, eee 


The 38-bit resolution of RFREQ allows the DCO 
frequency to have a programmable frequency resolution 
of 0.09 ppb. 


As shown in Figure 3, the device allows reprogramming 
of the DCO frequency up to +3500 ppm from the center 
frequency configuration without interruption to the 
output clock. Changes greater than the +3500 ppm 
window will cause the device to recalibrate its internal 
tuning circuitry, forcing the output clock to momentarily 
Stop and start at any arbitrary point during a clock cycle. 
This re-calibration process establishes a new center 
frequency and can take up to 10 ms. Circuitry receiving 
a Clock from the Si57x device that is sensitive to glitches 
or runt pulses may have to be reset once the 
recalibration process is complete. 


3.1.1. Reconfiguring the Output Clock for a Small 
Change in Frequency 


For output changes less than +3500 ppm from the 
center frequency configuration, the DCO frequency is 
the only value that needs reprogramming. Since 
fpco = RYTAL xX RFREQ, and that iyTAL is fixed, changing 
the DCO frequency is as simple as reconfiguring the 
RFREQ value as outlined below: 


1. Using the serial port, read the current RFREQ value 
(registers 0x08-0x12). 


2. Calculate the new value of RFREQ given the change 
in frequency. 


f 
RFREQnhew = REREOR one te oe 


out_current 


3. Using the serial port, write the new RFREQ value 
(registers OxO8—0x12). 


Example: 


An Si570 generating a 148.35 MHz clock must be 
reconfigured "on-the-fly" to generate a 148.5 MHz clock. 
This represents a change of +1011.122 ppm, which is 
well within the +3500 ppm window. 


small frequency changes can be made 
“on-the-fly” without interruption to the 
output clock 


4.85 GHz -3500 ppm 


+3500 ppm 


5.67 GHz 


Figure 3. DCO Frequency Range 
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_ Atypical frequency configuration for this example: 
~ RFREQ current = OXZEBBO4CEO 
Fout current = 148.35 MHz 
: 


| from 148.35 MHz to 148.5 MHz: 


RFREQ, ey = 0x2EBBO4CEO x aoe 


= 0x2EC71D666 


) a minimum of 38-bit arithmetic precision. 


| Changes in Output Frequency 


|| to momentarily stop and restart at any arbitrary point in 


a clock cycle. Devices sensitive to glitches or runt 


)pulses may have to be reset once reconfiguration is 
‘complete. 


‘The process for reconfiguring the output frequency 
'\outside of a +3500 ppm window is shown below: 


1. Using the serial port, read the current values for 
RFREQ, HSDIV, and N71. 


2. Calculate fyta, for the device. Note that because of 
| Slight variations of the internal crystal frequency from 
| One device to another, each device may have a 
| different RFREQ value or possibly even different 

HSDIV or N1 values to maintain the same output 
_ frequency. It is necessary to calculate fyta. for each 

device. 


Fout x HSDIV x N14 
RFREQ 


Once fxtaL has been determined, new values for 
/RFREQ, HSDIV, and N1 are calculated to generate a 
new output frequency (fout new). New values can be 
valculated manually or with the Si57x-EVB software, 
Which provides a user-friendly application to heip find 
jhe optimum values. 


ixTAL = 


~~ 


; 
\a Rav 11 
/ 
/ 


Calculate RFREQney to change the output frequency 


) Note that performing calculations with RFREQ requires 
|| 3.1.2. Reconfiguring the Output Clock for Large 


| For output frequency changes outside of +3500 ppm 
|| from the center frequency, it is likely that both the DCO 
‘frequency and the output dividers need to be 
i reprogrammed. Note that changing the DCO frequency 
|) outside of the +3500 ppm window will cause the output 


ene i IE IT 


The first step in manually calculating the frequency 
configuration is to determine new frequency divider 
vaiues (HSDIV, N1). Given the desired output frequency 
(fout_new), find the frequency divider values that will 
keep the DCO oscillation frequency in the range of 4.85 
to 5.67 GHz. 


foco_new % fout_new x HSDIViey x N thew 


Valid values of HSDIV are 4, 5, 6, 7,9 or 11. N14 can be 
selected as 1 or any even number up fo 128 (i.e. 1,2, 4, 
6, 8, 10 ... 128). To help minimize the device's power 
consumption, the divider values should be selected to 
keep the DCO's oscillation frequency as low as 
possible. The lowest value of N1 with the highest value 
of HS_DIV also results in the best power savings. 


Once HS_DIV and N1 have been determined, the next 


Step is to calculate the reference frequency multiplier 
(RFREQ). 


f 
RFREQ ey = eae 


RFREQ is programmable as a 38-bit binary fractional 
frequency multiplier with the first 10 most significant bits 
(MSBs) representing the integer portion of the multiplier, 
and the 28 least significant bits (LSBs) representing the 
fractional portion. 


Before entering a fractional number into the RFREQ 
register, it must be converted to a 38-bit integer using a 
bitwise left shift operation by 28 bits, which effectively 
multiplies RFREQ by 228. 


Example: 

RFREQ = 46.043042064d 

Multiply RFREQ by 228 = 12359584992.1 
Discard the fractional portion = 12359584992 
Convert to hexadecimal = 0O2EOBO4CE0h 


In the example above, the multiplication operation 
requires 38-bit precision. If 38-bit arithmetic precision is 
not available, then the fractional portion can be 
separated from the integer and shifted to the left by 28- 
bits. The result is concatenated with the integer portion 
to form a full 38-bit word. An example of this operation is 
shown in Figure 4. 
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Convert integer portion to a 10-bit binary number 
46 = 00 0010 1110b 
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46,043042064 


Multiply the fractional portion by 2 
.043042064 x 2” = 11554016.077 


Truncate the remaining fractional portion 
= 11554016 


Convert to a 28-bit binary number (pad Os on the left) 


0000 1011 0000 0100 1100 1110 0000 


eee 


Cancatenate the two results 
00 0010 1110 0000 1011 0000 0100 1100 1110 0000b 


| from the serial port using the following procedure: 
| 1. Freeze the DCO (bit 4 of Register 137) 


2. Write the new frequency configuration (RFREQ, 
HS_DIV, N1) 

3. Unfreeze the DCO and assert the NewFreq bit (bit 6 
of Register 135) within the maximum delay specified 
in Table 12, “Programming Constraints and Timing,” 
on page 12. 


|The process of freezing and unfreezing the DCO will 
Cause the output clock to momentarily stop and start at 
‘iany arbitrary point during a clock cycle. This process 
ican take up to 10 ms. Circuitry that is sensitive to 
iglitches or runt pulses may have to be reset after the 
‘new frequency configuration is written. 


‘Example: 


/An Si570 generating 156.25 MHz must be re-configured 
jlo generate a 161.1328125 MHz clock (156.25 MHz x 
56/64). This frequency change is greater than 
+3500 ppm. 


Vout = 156.25 MHz 
‘Read the current values for RFREQ, HS_DIV, N1: 


RFREQgurrent = 0X2BC011EB8h = 11744124600, 
ie x 228 = 43.7502734363d 
! 


4S_DIV=4 
=§ 


| 
| 
| 


| Once the new values for RFREQ, HSDIV, and N1 are Calculate fyTAL 
|) determined, they can be written directly into the device 


: 


Convert to Hex 
02E0B04CE0h 


Figure 4. Example of RFREQ Decimal to Hexadecimal Conversion 


fpco_current 
foco_current = four* HSDV x N1 = 5.000000000 GHz 


foco current 
RFREQ current 


Given fout new = 161.1328125 MHz, choose output 
dividers that will keep fpco within the range of 4.85 to 
5.67 GHz. In this case, keeping the same output 
dividers will still Keep fyco within its range limits: 


fs = 114.285 MHz 


foco_new F fout_new x HSDV ew x Nthew 
= 161.1328125 MHz x 4x 8 = 5.156250000 GHz 


Calculate the new value of RFREQ given the new DCO 
frequency: 


f 
RFREQ, ey = aM 


= 0x2D1E12788 


= 45.11746934 
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| 3.2. 2c Interface Figure 5 shows the command format for both read and 
| write access. Data is always sent MSB. Data length is 1 
byte. Read and write commands support 1 or more data 
bytes as illustrated. The master must send a Not 
Acknowledge and a Stop after the last read data byte to 
terminate the read command. The timing specifications 
and timing diagram for the I2C bus can be found in the 
I2C-Bus Specification standard (fast mode operation). 
The device I2C address is specified in the part number. 


i The control interface to the Si570 is an I*C-compatible 
. 2-wire bus for bidirectional communication. The bus 
|| consists of a bidirectional serial data line (SDA) and a 
|. serial clock input (SCL). Both lines must be connected 
it to the positive supply via an external pullup.Fast mode 
He operation is supported for transfer rates up to 400 kbps 
|| as specified in the I?C-Bus Specification standard. 


| 


| 
i 


Write Command 
(Optional 2" data byte and acknowledge illustrated) 


[s [Slave Address [0A [Byte Adaress] A] s | Slave Addioss] 1 [A] Sata | A] Dae [w]P] 


Read Command 
(Optional data byte and acknowledge before the last data byte and not acknowledge illustrated) 


Ei From master to slave ee From slave to master 


A — Acknowledge (SDA LOW) 
N — Not Acknowledge (SDA HIGH). 
Required after the last data byte to signal the end of the read comand to the slave. 
S — START condition 
P — STOP condition 


Figure 5. IC Command Format 
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(4. Serial Port Registers 


High Speed/ 
N1 Dividers 


Reference 
Frequency 
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_ | Note: Any register not listed here is reserved and must not be written. All bits are R/W unless otherwise noted. 


HS_DIV[2:0] 


N1(6:2] 


RFREQ[37:32] 


Reference 
Frequency 


RFREQ{[31:24] 


Reference 
Frequency 


Reference. 
Frequency 


Reference 
Frequency 


RFREQ[23:16] 


RFREQ([15:8] 


RFREQ|7:0] 


Reset/Memory |RST_RE 


Control 


: RECALL 


Freeze DCO 


Freeze 
DCO 
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|Register 7. High Speed/N1 Dividers 


Bit | Name | Function 
7:5 HS_DIV[2:0] | DCO High Speed Divider. 
Sets value for high speed divider that takes the DCO output fosc as its clock input. 
000 = 4 
001 =5 
010=6 
011=7 
| -|100 = Not used. 
101=9 
| 110 = Not used. 
| 111 = 11 


‘4:0 N1[6:2] CLKOUT Output Divider. 
Sets value for CLKOUT output divider. Allowed values are 1 W RET s Ta dit. nea ZA Illegal 
odd divider values will be rounded up to the nearest even value. The value for the N14 reg- 
ister can be calculated by taking the divider ratio minus one. For example, to divide by 10, 
write 0001001 (9 decimal) to the N1 registers. 
0000000 = 4 
12! 


RFREQ[37:32] 


Bit | Name Function 
7:6 N1[1:0] CLKOUT Output Divider. 
Sets vaiue for CLKOUT output divider. Allowed values are (12. 420.65 2"). Illegal odd 
| divider values will be rounded up to the nearest even value. The value for the N1 regis- 
ter can be calculated by taking the divider ratio minus one. For example, to divide by 
10, write 0001001 (9 decimal) to the N1 registers. 
0000000 = 1 
pacha sed! 


5:0 RFREQ[37:32] | Reference Frequency. 
Frequency control input to DCO. 
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| Register 9. Reference Frequency 


RFREQ(31:24] 


Function | 
Reference Frequency. 
Frequency control input to DCO. 


RFREQ[31:24] 


7:0 


Function 


7:0 RFREQ[23:16] | Reference Frequency. 
Frequency control input to DCO. 


|| Register 11. Reference Frequency 


| " 
D3 | D2 


RFREQ([15:8] 


Bit | Name Function 


7:0 RFREQ[15:8] | Reference Frequency. 
Frequency control input to DCO. 
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i Register 12. Reference Frequency 


RFREQ|7:0] 
RW 


Function 


Reference Frequency. 
Frequency control input to DCO. 


La he 


N/A RECALL 


Le Pa Deore | 408-5 D5 
Name | RST_REG 


Function 


internal Reset. 
0 = Normal operation. 

1 = Reset of all internal logic. Output tristated during reset. 

Upon completion of internal logic reset, RST_REG is internally reset to zero. 


RST_REG 
New frequency applied. 
Alerts the DSPLL that a new frequency configuration has been applied. This bit will 


NewFreq 
Clear itself when the new frequency is applied. 


RECALL Recall NVM into RAM. 
0 = No operation. 
1 = Write NVM bits into RAM. Bit is internally reset following completion of operation. 
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Freeze DCO | Freeze DCO. 
Freezes the DSPLL so the frequency configuration can be modified. 
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|5. Si570 (XO) Pin Descriptions 


(Top View) 


Table 13. Si570 Pin Descriptions 


Pin Name Function 


1 er a pe lone No Connect. Make no EE, connection to this pin. 
2 | tno (ur Enable: 
| tmout | "7. Ordering Information" on page 24. 


CLK+ Output 


Electrical and Case Ground. 


4 Oscillator Output. 
F CLK-— Output Complementary Output. 
(NC for CMOS*) (N/A for CMOS*) | (NC for CMOS*). 


6 Vpp Power Power Supply Voltage. 
7 SDA Bidirectional IC Serial Data. 

Open Drain 
8 =SCL I2C Serial Clock. 


"Note: CMOS output option only: make no external connection to this pin. 
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| Si570/Si571 
| 6. Si571 (VCXO) Pin Descriptions 
| (Top View) 
Table 14. Si571 Pin Descriptions 
Type Function 


sth 


Analog Input Control Voltage 


Input Output Enable: 
See "7. Ordering Information" on page 24. 
~ Ground Electrical and Case Ground 
CLK+ Output Oscillator Output 


CLK- Output Complementary Output. 
(NC for CMOS*) (N/A for CMOS*) | (NC for CMOS’). 


Vop Power Power Supply Voltage 
SDA Bidirectional _—_| 1?C Serial Data 
Open Drain 
SCE I2C Serial Clock 
‘*Note: CMOS output option only: make no external connection to this pin 
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'7. Ordering Information 


57x 


570 Programmable 
XO Product Family 


571 Programmable 
VCXO Product Family 


'f The Si570/Si571 supports a wide variety of options including frequency range, start-up frequency, temperature 
_ || stability, tuning slope, output format, and Vpp. Specific device configurations are programmed into the $i570/Si571 
at time of shipment. Configurations are specified using the Part Number Configuration chart shown below. Silicon 
i h Labs provides a web browser-based part number configuration utility to simplify this process. Refer to 


to access this too! and for further ordering instructions. The Si570/Si571 XO/ 


it VCXO series is supplied in an industry-standard, RoHS compliant, 8-pad, 5 x 7mm package. Tape and reel 
_ | packaging is an ordering option. 


R= Tape & Reel 
Blank = Trays 


ti ‘oO, 
G —40 to +85 °C 
Device Revision Letter 
aA iil area oe Oe 
Six-Digit Start-up Frequency/C Address Designator 


The Si57x supports a user-defined start-up frequency within the following 
bands of frequencies: 10-945 MHz, 970-1134 MHz, and 1213-1417 MHz. 


Voo 
3.3. LVPECL 


3.3. LVDS 
3.3 CMOS 
3.3. CML 

2.5 ’ LVPECL 
2.5 LVDS 
2.5 CMOS 
2.5 CML 

1.8 CMOS 
1.8 CML 

3.3. LVPECL 
3.3. LVDS 
3.3. CMOS 
3.39 CML 

2.5 LVPECL 
2.5 LVDS 
2.5 CMOS 
2.5 CML 

1.8 CMOS 
18 CML 


A 
B 
c 
D 
E 
F 
G 
H 
J 
K 
M 
N 
Pp 
Q 
R 
Ss 
i 
U 
Vv 
Ww 


Note: 
CMOS available to 160 MHz. 


The start-up frequency must be in the same frequency range as that 
specified by the Frequency Grade 3% option code. 

The Si57x supports a user-defined I7C 7-bit address. Each unique start-up 
frequency/l?C address combination is assigned a six-digit numerical code. 
This code can be requested during the part number request process. Refer 
to www.silabs.com/VCXOPartNumber to request an Si57x part number. 


3° Option Code 
Frequency Grade 


Code Frequency Range Supported (MHz) 
10-945, 970-1134, 1213-1417.5 


10-810 
10-280 (CMOS available to 160 MHz) 


"4 Onti le 
Code Temperature Stability (ppm. max. +) Total Stablility (opm. max. +) 
Si570 50 615 
B 20 31.5 
2" Option Code 
Temperature Tuning Slope Minimum APR 
Stability Kv (tppm) for VDD @ 
Code +ppm(max) ppm/V (typ) 3.3V 25V 18V 
A 100 180 100 75 25 
B 100 90 30 Note 6 Note 6 
CG 50 180 150 25 75 
D 50 90 80 30 25 
E 20 45 25 Note 6 Note 6 
F 50 135 100 75 50 
G 20 356 375 300 235 
H 20 180 185 145 105 
J 20 135 130 104 70 
: K 100 356 295 220 ‘ees 
SAI a 20 33 12 Note6 Note 6 
Notes: 


1. For best jitter and phase noise performance, always choose the smaiiest Kv that meets 
the application’s minimum APR requirements. Unlike SAVW-based solutions which 
require higher higher Kv values to account for their higher temperature dependence, 
the Si55x series provides lower Kv options to minimize noise coupling and jitter in real- 
world PLL designs. See AN255 and AN266 for more information. 

2. APR is the ability of a VCXO to track a signal over the product lifetime. A VCXO with an 
APR of +25 ppm is able to lock to a clock with a +25 ppm stability over 15 years over all 
operating conditions. 

3. Nominal Pull range (+) = 0.5 x Vpp x tuning slope. 

4. Nominal Absolute Pull Range (4APR) = Pull range — stability — lifetime aging 

=0.5 x Vpp x tuning siope — stability — 10 ppm 
5. Minimum APR values noted above include worst case values for all parameters. 
6. Combination not available. 


Figure 6. Part Number Convention 
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(8. Si57x Mark Specification 


I Figure 7 illustrates the mark specification for the Si57x. Table 15 lists the line information. 


| 


2 4 


S) 


Ne 


SiLabs 123 


1234567890 


ESA 


eT 


1 2 3 
Figure 7. Mark Specification 


Table 15. SiS7x Top Mark Description 


F | Line Position | Description 
| 1 1-10 “SiLabs’+ Part Family Number, 5xx (First 3 characters in part number) 
2 


1-10 S$i570, Si571: Option’ + Option2 + Option3 + ConfigNum(6) + Temp 


3 Trace Code 


Pin 1 orientation mark (dot) 

Product Revision (D) B 
Tiny Trace Code (4 alphanumeric characters per assembly release instructions) 
“+” to indicate Pb-Free and RoHS-compliant 
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9. Outline Diagram and Suggested Pad Layout 


t 


lFigure 8 illustrates the package details for the Si570/Si571. Table 16 lists the values for the dimensions shown in 
ithe illustration. 
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Figure 8. Si570/Si571 Outline Diagram 


Table 16. Package Diagram Dimensions (mm) 
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‘10. 8-Pin PCB Land Pattern 


|| Figure 9 illustrates the 8-pin PCB land pattern for the Si570/Si571. Table 17 lists the values for the dimensions 
i shown in the illustration. 
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Figure 9. Si570/Si571 PCB Land Pattern 
Table 17. PCB Land Pattern Dimensions (mm) 


1.545 TYP 
2.15 REF 


. Dimensioning and tolerancing per the ANSI Y14.5M-1994 
specification. 

. Land pattern design follows IPC-7351 guidelines. 

. All dimensions shown are at maximum material condition 
(MMC). 

. Controlling dimension is in millimeters (mm). 
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IDOCUMENT CHANGE LIST 


iRevision 0.1 to Revision 0.2 


Updated " Description" on page 1. 

Updated "1. Detailed Block Diagrams" on page 4 for 
both XO and VCXO. 

Updated the Nominal Control Voltage in Table 2, “Vc 
Control Voitage Input,” on page 5. 

Updated tables to reflect slight performance 
differences between Si570 and Si571. 

Added detail to the "3.2. 12C Interface" on page 16. 
Revised "3.2.3. Programming Procedure" on page 
a2: 

® Procedure now requires use of two frequency 
configuration register sets. 

e Procedure now recommends disabling output at 
powerup to protect equipment not expecting the 
default output frequency. 

Added second frequency configuration register set 
to the register tables. 

Added frequency configuration select register. 
Updated "7. Ordering Information" on page 24 to be 
consistent with the Si55x series devices. 


‘Revision 0.2 to Revision 0.3 


Updated Table 1, “Recommended Operating 

Conditions,” on page 5. 

e Device maintains stable operation over —40 to +85 °C 
operating temperature range. 

e Supply current specifications updated. 

Updated Table 4, “CLK+ Output Levels and 

Symmetry,” on page 7. 

e Updated LVDS differential peak-peak swing 
specifications. 

Updated Table 5, “CLK+ Output Phase Jitter 

(Si570),” on page 7. 

Updated Table 6, “CLK+ Output Phase Jitter 

(Si571),” on page 8. 

Updated Table 7, “CLK+ Output Period Jitter,” on 

page 10. 

e Revised period jitter specifications. 

Updated Table 10, “Absolute Maximum Ratings,” on 

page 11 to reflect the soldering temperature time at 

260 °C is 20-40 sec per JEDEC J-STD-020C. 

Updated device programming procedure in Section 

"3.2.3. Programming Procedure" on page 12. 

Updated "7. Ordering Information" on page 24. 

e Changed ordering instructions to revision D. 

Added "8. Si57x Mark Specification” on page 25. 


eee eS 


Revision 0.3 to Revision 0.31 

m Updated "3.2.3. Programming Procedure" on page 
12. 
e Corrected Step 6 to read “bit 4”. 

m Corrected Freeze DCO bit location in Register 137 to 
bit 4 on pages 14 and 18. 


Revision 0.31 to Revision 1.0 


= Updated " Functional Block Diagram" on page 1. 

= Updated Figure 1, “Si570 Detailed Block Diagram,” 
on page 4. 

mw Updated Figure 2, “Si571 Detailed Block Diagram,” 
on page 4. 

a Updated Figure 6, “Part Number Convention,” on 
page 24. 

= Updated Table 1, “Recommended Operating 
Conditions,” on page 5. 

mu Updated Table 3, “CLK+ Output Frequency 
Characteristics,” on page 6. 

= Updated Table 6, “CLK+ Output Phase Jitter 
(Si571),” on page 8. 

w Updated Table 12, “Programming Constraints and 
Timing,” on page 12. 

ms Updated Table 12, “Programming Constraints and 
Timing,” on page 12. 
Updated "3. Functional Description” on page 13. 

m Updated "3.1. Programming a New Output 
Frequency" on page 13. 

= Updated "3.1.1. Reconfiguring the Output Clock for a 
Small Change in Frequency" on page 13. 

w Updated "3.1.2. Reconfiguring the Output Clock for 
Large Changes in Output Frequency" on page 14. 

w Updated “7.Ordering Information’. 


e Updated Figure 6, “Part Number Convention,” on page 
24. 


Revision 1.0 to Revision 1.1 
um Restored programming constraint information on 
page 15 and in Table 12, page 12. 


u Clarified NC (No Connect) pin designations in Tables 
13-14 on pages 22-23. 
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ik Silicon Laboratories Inc. 


1400 West Cesar Chavez 
‘Austin, TX 78701 

\ Tel: 1+(512) 416-8500 

) Fax: 1+(512) 416-9669 
‘Toll Free: 1+(877) 444-3032 


) Email: VCXOinfo@silabs.com 
| Internet: www.silabs.com 


The information in this document is believed to be accurate in ail respects at the time of publication but is subject to change without notice. 
Silicon Laboratories assumes no responsibility for errors and omissions, and disclaims responsibility for any consequences resulting from 
the use of information included herein. Additionally, Silicon Laboratories assumes no responsibility for the functioning of undescribed features 
or parameters. Silicon Laboratories reserves the right to make changes without further notice. Silicon Laboratories makes no warranty, rep- 
resentation or guarantee regarding the suitability of its products for any particular purpose, nor does Silicon Laboratories assume any liability 
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation conse- 
quential or incidental damages. Silicon Laboratories products are not designed, intended, or authorized for use in applications intended to 

support or sustain life, or for any other application in which the failure of the Silicon Laboratories product could create a situation where per- 
sonal injury or death may occur. Should Buyer purchase or use Silicon Laboratories products for any such unintended or unauthorized ap- 
plication, Buyer shall indemnify and hold Silicon Laboratories harmless against all claims and damages. 


an Rav 11 


= | 


—®. Vinal bie, 


ARAN NG i i tate 


eollon tuorlew: SYNSdS co} Maas @ 190d rnitenittem to ornit oct is atseqasn te 4 She ad of baweited! af Ingenio’ 2 
MO? phiTiues SeIrSUpRENOS YE idt \Midieroges omismxt bag eaciaaines bre some 5h Vididienoqeer on samuaas 9¢ 
SSHuRBE podrogabny to ptvinwiton! 1 ert ot ylilidienouss) oneseaee garcioded nooie -WisnowibbA .nienad babuloni noite 


“GE NtaaTinW Of tod ZtnChMOGEs MOONS Jsoiton radinut AORN sagem dG O} lav vaannaniemane 
Vikided yne eraiewa wshotsrexts | noo? 26db von seouteg whunitag 02 vot alouborg alte 


“88080 HONGHIMG MuOritW gnibuiwn ,yiltidell fe bas ye amislonn viKoMnage Dn, Sigors 0 | 

o} bybnstn! énavtepliqgs mi eau KA vextorlusrso Sehvieni bergleeb tov oe soubor 
718q seri holbUNe 2’ steero Digdo oUbor) zelralstatis.5 ROHS otto enutiat arth Asitw nim 
9é beshoriusi ro bebrstnimu.tave yr: jo) sutton eeneitycle.t Roaile smn ana we oe 
| SOgeingd Drie wisio lig Jeciene presets ari 


A Ch A er aaenaaiamatandiea sam 


noatie “* 


ee one Yinmebni toda’ 


a a Aha Sy Ee ada nastia ne 
é 2a eohakced maa rabecntetetin’ 0 bona ade) nook 
; 5 SRNR See eee ene ie oe Te 
ve ., ier ae A oma 
bo | Pe. 8 Ae 
é ) yy , 
7 ; ° a in 


C= 
& 


Peper? > 3 


SUP INULR YF GCNERAL CUUVYCRAGC 


R3 R4 
P1¢2 yp, 4 7k 4.7k 
1 tear 
CSS Gt Cee eS es 
2< iH 


Te soit 
@. “aie [ 


Le 
C4 Cc? L1 10.7uH L3 Cé 
ae 15@pF 23uH J, 3300 1SOpF 23uH @.@1uF 
Band 2 = 4-8 MHz N00 
cie_L4 | ce 6 
2.5uH 
1@@pF 8uH g 
pF 8u seer 19@pF 8uH 
Band 3 = 8-16 MHz 000 
a7pF 4-0uH Lut Si] cis 13 
Pp »@u I taeer 47pF 4.@QuH 
Band 4 = 16-30 MHz 000 
ay ats 
C16 L10 | cis Lie 
V F C17 9.S3uH @.@1uF 
esTsaus 8 27p 27pF 2.8uH 


2.@uH als 
\/ 


Til 47 #30 AWG trifiliar on BN43-2402 


Te Primary 8T #30 AWG on BN43-24¢02 
T2 Secondary 2T #38 AWG bifiliar over Prim 


Li7L3 73T #30 AWG, 
Le 5@T #30 AWG, 28 


L4/L6 49T #38 AWG, 
LS 27T #30 AWG, 14 


L77L9 38T #30 AWG, on TeS-6 core 
L8 20T #38 AWG, 11 T25-6 core 


L1i@/4L12 27T #36 AWG, 16 inches, on T25-6 core 
L1i 14T #30 AWG, 18 inches, on T25-6 core 


39 inches, on T39-2 core 
inches, on T38-2 core 


on TeS-2 core 
TeS-e core 


22 inches, 
inches, on 


18 inches, 
inches, on 


Band 1 


100pF 


PRESCLELIURS 1.650 MIRZ =~ 


= 1.8-4 Mhz 


ANT input 
ANT return 


USB 


= 


at pana 1 = 1.5 ~- 4 Mnz 

ve MZ Band 2 = 4 - 8 MHz 
Band 3 = 8 - 16 MHz 
Band 4 = 16 - 30 MHz 


+12¥ 
2 3 P1901 


74ACT74 


ATTiny I @ Out 


L@ 34 


Softreck V9 Xtal 
QRP28B8 Synthesizer/RX 


QRP2BBB DESIGN TEAM @©zee06 arrzoee des: 
Softreck ¥2 BFF Rauahter Board 


a ee ed 
a en eo 


» 
= A NE a a et a a 


Bod 


a 


: 7s we wea go we 


4 areie dicrngrimey $omensa/ emmreummacempeeritrporatend i 


eh oe ee 


met. 


3 ois ; TS - aE 


* eehi er 


nol os “| 1S. 
- i 
; a : z. L* 
¥ bp 4 ~Jen © 
36>, —— a i “T" 5s 
a: 1agh 5H : Je ; 
og TS ah. ce 2 w 7% a 


: pt ee ee 8 ay 
. i*e-< Lies. Ye 


aera rt eisai esti lt wrens 
7 i _ te) : 


a 


n : i 
Se > ae re Se ey — a a Oe 


fe, 


\s - coe | eas a ae ay oe i ; - $m. = 3% - tees 
> “ie ; Se / hat : s oe eagles 
ee ~ - _ ae BSG St B 4] 
- aut a eo steal vce LiseeerEC LOKZ P°S WHA - 38 WHS. gegen pe ~ oie 
=: - ; 3 . F Fas z ‘ 
co 7 ~ - ’ ee scat iaecttemneetinenieati tienen eae ope ener a se 


se 


et Fm 


Me oe 


: 
' 
' 
6 
, 
; 
‘ 
J 


PSY ee 


